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Introductory note by the President. 


On the 26th of September 1919 I received a letter 
_ from the Secretary of State for India in Council asking 
me to act as President of a Committee about to be 
appointed by the Government of India ‘‘ to formulate 
‘* proposals for the uzaxisation of a Chemical Service 
‘‘ for India, and for the location and equipment of 
‘* research laboratories.’? I sailed for Bombay on the. 
17th of October and arrived there on the morning of 
November 15th. 


After remaining for a few days at Delhi, I started 
on a tour of the Provinces in order to familiarise my- 
self with Indian conditions and during the tour visited 
Cawnpore, Lucknow, Calcutta, Rangoon, Madras, Coim- 
_batore, Aravankadu, Bangalore, Poona, Bombay, Nasik, 
Nagpur, Jamshedpur, Pusa, Lahore, Jallo, Amritsar, 
Dehra Dun and Simla, reaching the last named place on 
the 2nd of February 1920. 


During the tour it soon became apparent that the de- 
velopment of the Chemical Industries of India could only* 
be adequately realised through the agency of an effici- 
ent Government Chemical Service. Very few of the 
great natural resources of the country were being ex- 

ploited to advantage and where, here and there, this was 

being done the processes employed were often crude and 
wasteful. It was evident that if the resources of the 
country were developed to their fullest extent, India 
would take her place in the front rank ofindustrial coin- 
munities and would benefit by all the’ advantages that 
this implies. 
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In the Provinces visited, there was no lack of ap- 
preciation of this fact, but the main trouble seemed to be 
the absence of any effective organisation to advise and 
co-ordinate the various efforts which were being made to 
meet the situation. Moreover, although the need was 
clear to them, none of the Provinces had as yet formulat- 
ed a programme of their requirements nor had they de- 
cided what educational methods were necessary to achieve. 
the desired ends‘ 


They did not know, for example, whether the prob- 
lem could be solved by the erection of technological insti- 
tutes, schools of technology or research institutes 
and uo very elear ideas were held-as to the mean- 
ing of these terms. But it was generally agreed that 
either the one or the other was necessary. 


T explairied that in a country such as India there was 
an unquestionable need for technological institutes, but 
that these should be more property called Trades Schools 
because in them men of the foremen type should reeeive 
instruction in the technique of their trades. The differ- 
ence between a pure and an applied chemist is relative 
only and a chemist, whether he ultimately intends to de- 
vote his life to academic or to industrial pursuits, must, 
in the first instance, receive a thorough training in his 
subject by passing through a recognised course such as 
that given in an Honours’ School at a British University. 


Even then the dividing line between pure and applied 
chemistry has not been reached, but cuc cr two years’ sub- 
sequent training in the methods of research, coupled with 
instruction in the principles of engineering and machine 
drawing, where such training has not been already form- 
ed a part of the Honours’ course, is necessary both for the 
industrial and academic chemist. 
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After such training, the chemist should be in a 
position to turn his hand to anything chemical. If he de- 
cided to enter industry, he might do so at onee because 
his mind would be in a condition rapidly to assimilate the 
technical details of the chemical processes underlying , 
the work of the factory into which he entered. It is in- 
teresting to note that one of the leading chemical manu- 
facturers in America, and more than one in England, have 
told me that chemists trained in this way were all thes 
required. Jf, on the other hand, instead of following 
industrial pursuits, the chemist decided to enter acade- 
mic life, he would be, after such training, in a position to 
teach and instruct others in the methods of chemical re- 
search. 


In my opinion it is the duty of the Universities and 
of University Institutions not only to instruct men in- 
tended for a chemical earcer in the theory and practice 
of chemistry, but also to imbue them with the enthusiasm 
and initiative which only a training in ehemical research 
ean impart. In other words, the Professors of Chemis- 
try in Universities and University Institutions should 
be researchers in chemistry as well as teachers and, in 
fact, it is the first duty of a University to advance know- 
ledge, its second duty to impart it. ; 


Steps are being taken in the right direetion notably 
at Caleutta and in Madras. Bombay I found to be 
strangely behindhand in its training of chemists, but no 
doubt this state of affairs will be improved when the sta- 
tus of the College of Science has been settled. Univer- 
sity education in chemistry in the other Provinces ap- 
pears to be still largely in the making, although most of 
them are fully alive to the need for an effective training 
both in the Science and in Research. 


Personally, T am not convineed that true chemical 
ix 


* technological ’’ training can be imparted without ac- 
tual works experience, such experience being gained by 
aman who has passed through a course on the lines I 
have suggested. Eneineers gain their practical train- 
ing by passing threuch the shops, physicians and sur- 
geons by passing through hospitals, but the chemist is 
usually considered effectively trained after he has ob- 
tained an Honours’ Degree in his University. 


In my opinion he is, at this stage, no more proficient 
than a medical man would be without hospital experience, 
or an engineer without knowledge of workshop practice. 
Many attempts have been made to meet this deficiency 
and in at least one Indian University the suggestion was 
made to me that post-graduate students should be draft- 
ed to some chemical works in order to gain factory ex- 
perience. This, however, is an old suggestion which has 
been tried in England, notably by the Board of the 1851 
Exhibitioners who have instituted Industrial Bursaries 
by which, I believe, a post-graduate student is enabled to 
make arrangements with any works he thinks fit for train- 
inghimin factory methods. Idonot know how this 
scheme has worked generally, because ouly one student of 
mine held a Bursary of this kind and in his ease, although 
he attended a prominent factory for a year, he was allow- 
ed to learn nothing of the processes carried out there and 
spent his time in routine work in the research laboratory. 
Such a result seems to me inevitable, when we remember 
that chemical manufacturers are usually loth to give the 
run of their works to casual students who are not in any 
way bound to them. In fact the only chemical factory 
which appears to be open to students is the Municipal 
gas works and here in India works of this kind are not 
aumerous. There is, however, no doubt that much ean 
be done by improving the general course of training in 
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chemistry afforded by an Honours’ school. For example, 
at the present time a course of instruction in organic pre- 
parations is earried out entirely by means of glass ap- 
paratus. There is no reason why students during their 
eourse should not also be instructed in the use of large 
scale appliances, which would supply conditions involv- 
ing the use of metal apparatus and the connections inci- 
dental thereto. 


It is, of course, impossible and unnecessary to have 
laboratories attached to Universities fitted with full scale 
apparatus, but it is quite possible to eréct a laboratory, 
of comparatively small dimensions, containing types of — 
every kind of plant used in chemical manufacture, of 
about 1-60th the size of the large scale plant. A labora- 
tory of this kind should, I think, be attached to the 
chemical department in every University. 


So far as the Chemical Service proposed in this Re- 
port is concerned, it is intended that such factory experi- 
ence, aS may be required, will be given in one or other of 
the pioncer or demonstration factories which it is pro- 
posed to erect, but it is not suggested that this should 
obviate the need for University training such as vo out- 
lined above. 


In the text of the Report the Committee has given 
its reasons for recommending the establishment of Pro- 
vincial Research Institutes, at the chief centre of indus- 
try in each Province, under the control of the Provincial 
Governments, and the provision of a Central Research 
Institute under Imperial control at Dehra Dun. The 
relationship of the Imperial Institute to the Provincial 
Institutes is given in detail, but I may add here that there 
is no intention to confer on the Impcrial Institute ’ 
power te exercise any administrative control w! 
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over a Provincial Institute. The links which bind the 
two are those of good-will and common.interest. It is 
hoped that for the common good these links will remain 
unsevered. 


I wish to express my thanks for the help and gene- 
rous hospitality extended to me throughout my tour by 
the Local Governments of the Provinces T visited. 


JOCELYN THORPE. 


Stnda, sth Pebruary 1920. 


CHAPTER If. 
Introduction. 
1. The terms of reference to onr Committee were — 


(1) To consider whether au all-India Chemical 
Service ly the best and most suitable method 
of overComing the diffeulties and deficiencies 
pointed out by the yyidian Ludustriat Com- 
Nission, 


(2) In the event of the (% puimitter approving the 
principle of an all-Inlia Service, to devise 
termsof reeruiti ent, entployment and organi- 
sttion ; to indicate puwe extent to which 
chemists already in Government employ, 
should he inchuded in that servie © 3 and to 


suggest what should he the relations of the 


proposed organisation with the publie and 


with Departments of the Government of India 
and of Local Governments. 
(3) Tn particular to frame py 


oposals for the 
loeation, 


Scope and organisation of institu. 
tions for chemieal research. 


The Conunittee Was constituted as follows -— 


President : 


*, Professor J, BF. Torte, C.B.E., DSe, Ph? 
VEC gS. Protoner of Orga 
in the Imperial College 
nology, Lendon, 


nie Cher 
of Scienee a 


Members : 


. Dr. K. 8. Canpwerr, PhD. Fu. C., Principal 
Patna College. = 
My. BR. W. Davins, LC.S., District and Ddessio) 
Judge, North Arcot, Madras Presiden ey, 


4. Dr. W. Hanrisoy, hnperial Agricultural Cheniist, 
Research Institute, Pusa. 


do Sir P. C. Ray, Ké (7 E., D.Se, Ph.D., F ASB, 
Palit Protesy. 6, Chemistry, Univer ‘sity 
c ollege of Scionce, Caleutta. 

» Dre J. J. Super orovan, PhD. ILC. Professor 
of Organic Chemistry, Indian Institute of 
Seience, Batigalore. 

“Dr. J. 1. Stvonsex, PHC. 2. A.S.B., lorest 
Cheinist, Forest Research 1 pctitute aaa College, 
Dehra Dun (Sceretary) 


a 
ied 
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2, The Committee met at Simla on’ Montey Feb- 
ruarv 46th and sat until Saturday February 28th. “Pre- 
‘ious to this the President, accompanied: by Mr. Davies 
and Dr, Simonsen, toured through the Provinces, visiting 
the places mentioned in the Prestdent’s introductory 
note. Tour notes were prepared and. these, together with. 
the conclusions. arrived at by the President and those 
members of the Committee whe accompanied him, were 
placed befove the Comunittee at the first meeting. 


3, It has been thought desirable to confine the Report 
as fav as possible to the subject matter of the remit. On 
this account all reference to the history of the subject 
and to existing conditions has been omitted, because 

age matters have already heen fully dealt with in the 
«tof the Indian [Industrial Commission, For the 
‘eon we have made only a brief reference to the 
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question of pioneer and demonstration factories, for, 
important as this subject undoubtedly is for the effective 
development of industry, we do not consider that we 
cguid have improved on the description of the position 
given in the above Report. 


4. If the Chemical Service proposed in this Report 
is to achieve success, it must be recruited mainly from 
Indian sourees. The question therefore of adequate 
chemical training in Jndian Universities is vital. he 
President has thought it desivable to deal with this 
subject in a separate introductory note in which his own 
views on this important ~uestionarc expressed. It may 
be added, however, tat the Conmittee agree with the 
views expressed the Tein 


5. The Report ontaings proposals for pay, pension 
and allowances, ann fF leave anal study leave regula- 
tions. st is possible that these mat: appear to be more 
generous than those hitherto in vogue, but’ # must be 
remembercd that, if the Chemieal Serviee is to achicve 
the objects for which it is proposed that it should he 
established, it must be staffed with men of the best type 
the Universities ean produce. Both in India, as in 
England, it is evident that men with the best brains find 
little inducement to adopt a chemical career. The 
higher posts are poorly paid in comparison with the 
emoluments which are reveiyed by a suecessful lawyer 
or prominent medical marr, while the pay of the rank and 
file is not unusually on a par with that of the navvy and 
below that which can casi e-obtaincd by an Engl 

tlier or niechanie, 


CHAPTER II, 
General. 


6. The Committee have had before them a large body 
of written evidence, furnished 
hoth by officers of Government 
and by non-officials and for- 
warded to them by the Impepial and Provincial Govern- 
ments. A large proportion of the written evidence is so 
definitely in. favour of the formation of a Chemical 
Service that the Commitee has @sspmed for the purpose 
of their report that que¢ion No. 1 their remit namely 
‘To consider whether an all-India Uhemical Service is 
the best and most suitable method overcoming the 
difficulties and deficiencies point gut by the Indian . 
Industrial Commissuon ’? could be answeret. in the 
affirmative iy ve formation of a service having as its 
prmary objective the encouragement of industrial 
research 4nd development. 


Necessity for a Chemical 
Service. 


7. In reaching this conclusion the Committee had in 
mind the measures which have 
been and are being taken else- 
where to give effect to the great 
results which were achieved during the late war by the 
elose co-operation of Brience and Industry, results which 
eould not have been attained unless the Seientist and the 
Manufacturer had been eontent to pool their knowledge 
4 experience for the -henefit of the common cause. 


Co-operation of Science and 
Industry. 


The kev-note of suecess is, therefore, co-operatic 
and the main question of how this 
ean best be attained must he 


different countries in different ways. It 
4 


eo-operation. 


is, of course, unnecessary at. this stage to insist on the 
value of research in connection with the development of 
new and the improvement of old industries. No manu- 
facturer whose work: deperd:on Chemistry for its basis, 
and fhere’are fevw industries which do not tall withm 
this category, W9uld hesitate atthe present time to dis- 
pute the statensent that, without continual and intelligent 
research, improwement in existing industries and the de- 
velopment of new ones is impossible, The main ques- 
tions are therefore :— 


(1) how is such research tobe presented in such a 
(2) how are thy resume vill render them intelligible 


form .a-fo the manufacturer ? 
useful we 
(3) in what manner should existing knowledge 


os be apnnicd in order to develop new industries % 
9. In a covntry such as England, and to some extent 
also in India, the more en- 
Research woe ™ slightened ~manufacturers have 
their own research laboratories 
by their own chemists and in them important 
discoveries are often made, the results being placed on 
a commercial basis and worked cither by patent or in 
secret for the benefit of the firm concerned. No service 
or organisation for research can, or should, alter this 
and it is in the interests of the country as well as of the 
firms themselves that such work should continue as 
hitherto tc be carried out by them in their own labora- 
tories. But there are numerous problems arising out 
of the works practice which it does not pay the firm to 
investigate. Such problems may or may not be of funda- 
mental importance, but they are passed over because 
there is no immediate prospect of making the results 
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remunerative, It is indeed often possible that the very 


existence of such problems may be lost sight of, owing 
to the ahsenee of someone ea@rnatent to recognise their 
presence. There are, wsreover, mMény .smaler firms. 
and possibly some larges ones, which deal with manu- 
facturing processes that pay them sufficiently well 
to ‘enable them to ignore the intimate relation of 
science to their manufactures and which neither employ 
chemists nér consider that such emplovment would in 
Such an attitude is, of course, 


and is usually engenderat what science can do for them 
n a complete misunderstand- 


ing of the meaning of the 2Y. : 
ng & ‘ ‘Rescarch.’? There is 
uiso a number of people who are -7~ 
: ; Ning to embark cap- 
ital and energy in the development of ¢* f 
some new industry, 
but who are deferred, not only by a lac 
Pade ‘es k of knowledge of 
the processes involved, but also bece 
+ dys, ts mse they have no 
means of weighing the risks they. mung : : 
deat st run against the 
profit they may gain. Tf we hold the vic that it is tri the 
: ‘ ~ that it i 
interests of the State as well as of the ma“ 
; : : eg qpiuftacturer to 
develop the industries of a country, it follows t 
; Mec ite ah pat the 
State must fake some means to convince him and 
monstrate the value of research in relation to mat 
ture. In England where there are many firms: dealing 
with the same industry the problem is being met by the 
formation of Research Asso- 
ciations in the various branches 
of industry. Such Associations. 
receive financial support from the Department of Scienti- 
fie and Industrial Research to an extent which varies with 
the nature of the industry, but usually amounts to £1 for 
éach £1 subseribed by the firms forming the Associations. 
The payment by the Department is for five years, by 
whieli time it is hoped that the members of the Associ- 


ations will have realised the value of research and that 
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any due to fhworatite. 


The State and Research in 
England. 


the Associations will have become self-supporting. 


10, This is no doubt the best method for dealing with 
-acountry such as England, where 

the industries. are in a high- 

ly developed condition, but 
here in Tndia the situation is quite different. In India 
the enormous natural resourees are comparatively speak- 
ing undeveloped. Here and there one finds certain cn- 
lightened firms making vigorous efforts not only to render 
the country self-supporting, but to place it in a position 
to become one of the leading exporting nations of manu- 
factured goods in the world. But there is, in our opinion, 
no doubt taat at the present time India is not ina position 
to adopt the plan which is proving xo suecessful in Eng- 
land, and that a amore intimate system of State assistance 
will be necessary 


The State aud Research in 
India. 


Durimg the President’s tour through the various 
Provinces of India, this poiut was made clearly evident 
tohim. It was clear that while a great proportion 
of the necessary work remained undone owing to the lack 
of any effective organisation for carrying it out, the need 
Was So apparent that some of the more pressing problems 
were being attacked by bodies which were not, efficiently 
equipped for the work. We found, for example that the 
Forest Department had in contemplation the erection of 
machinery and plant for the purpose of investigating the 
possibilities of manufacturing paper derived from forest 
grasses, and of match making, and for the extraction of 
essential oils and tannins. It is evident.that: these prob- 
jems could best be attacked -by a Department of Chemistry 
were such available, This. question is. dealt, with again 
Jater under the heads of Agricultural and Forest 
Chemistry (see chapters IV and V) 


11. In drawing up a seheme for the organisation of a 
eu & 


Mcthods for promoting 


Chemical Service whieh would 


industrial development have an effective influence on the 


in dndia. 


development of the industries 


of this country we have borne in mind four points, 


namely :— 


(1) 


(2) 


(3) 


and (4) 


the need for separating, as far as possible, 
problems of immediate practical importance 
from those of fundamental character requir- 
ing prolonged scientifie research before they 
cansbe adapted to industrial conditions, | 


the necessity of so arranging matters that 
while local institutions dealing with the prob- 
lems of immediate practical importance are 
in close touch with the industry, a Central 
Institute dealing with the more abstract ques- 
tions should be established, which should be 
in close touch with the local Institutes and 
assist them in the solution of problems which 
were not of immediate importance but which 
were yet fundamental in character and of 
basic importance to industry generally, 


that while-what may be termed an upstrcam 
irom the factory through the local: Institute 
to the Central Research Institute should be 
thus maintained, there should, at the same 
time, be a dowustveam from the Central Insti- 
tute through the local Iustitute to the. factory, 
earrying with it material for the establish 
ment and developnient’ of new industries, 


the uced for establishing a Central Institute 
which should uot only act in an advisory and 


co-ordinating * capacity to the local Research 
Institutes, but should keep in close touch with 
the development of Science and Industry 
throughout the world. 


For these reasons we are jed at once to discard the 
proposal for the establishment of a single Research 
Tnstitute Jor all India because, in our opinion, such an 
Institute would not only be without the necessary an- 
tennae to keep it in touch with industrial conditions but 
would rapidly die of starvation through lack of scienti- 
fie and industrial nutriment. 


For similar reasons we are opposed to the establish- 
ment of Iceal Research Institutes without some co-ordi- 
nating and advisory centre, because such local Institutes 
might neither have the time nor the inclination to deal 
with those fundamental problems upon the solution of 
whieh the effective development of all industries are 
based. 


12. Our tirst idea was, therefore, to establish a Cen- 
tral Imperial Research Luistitute 
sales ga with subsidiary institutes located 
at suitable centres, but during the 
President's tour it became evident that such a scheme 
would not receive support. It was found, for example, 
that caéi Province desired to have its own Research 
Institute under its own administrative control and did 
not wish to have in its midst an Institute controlled from 
a distance which might not be in touch or sympathy with 
local cond:tions. 


ee 





saoaatinee 











The teria “co-ordination,” as used in the report, mcans co-ordination 
through the medium of discussion, conference, and correspondence. It does 
not mean, nor is it intended to imply, that co-ordination shill be efected by 
the exercise o:! olficial control, 


This is a view that we feel ourselves bound to accept. 
In every Provinee, both among Indians and Europeans, 
there was found a keenness and appreciation of the needs 
of the country which was not only very welcome, but which 
augured well for the future. They-desired to get things 
done and were only anxious to be told hew to start. In 
our opinion the scheme deseribed below for the establish- 
ment of a Chemical Service is the one best suited to the 
peeuliar conditions which prevail in India and the one 
which is best fitted to take advantage of and to utilise, for 
the benefit of the country generally, the great enthusiasm 
for development which exists in the Provinces. We hope 
and believe that at no distant date means may be found 
by which the Indian States may be included in the 
scheme. Jf this hope were to be realised, the Chemical 
Service would become “ all-India ”’ in fact as well as in 
name. 


CHAPTER III. 


The Development of new and the Improvement of old 
Industries. 


13. We are of the opinion that these two objects, 
which are the basis of all industrial development, can 
best be effected by means of a Chemical Service consti- 
tuted as follows : 


There shall be in each Provinee near the main centre 

of industry with, if necessary, 

ae ee sub-stations at other industrial 
localities of the Province, a Re- 
search Institute under a Director of Research. Such 
Justitutes for administrative purposes will be under Pro- 
vineial coutrol, There shall also be a Central Imperial 
Research Institute under a Director General of the 
Jhemical Service who shall have under him four or more 
Deputy Directors in charge of various branches of chem- 
istry as hereinafter described. Should any Province 
not find itself in a position to erect a Provincial Research 
Institute or to employ a Director of Research, it 
shall be open to the Director General to recommend the 
erection of an Tmperial Institute in that Provinee and 
to place in charge thereof a member of the Chenical Ser- 
yviee as Director, An Institute of this kind would be 
‘anded over to the Provincial authorities when desired, 

4d} 


Provincial Research Institutes. 


14, The function of these Institutes will be as 


Functions of Provincial follows :— 
Research Institutes. 


(1) to maintain close touch with the works 
chemists and with the works generally and to 
work out any problems which may be submit- 
ted to them, 


(2) to develop and place on an industrial seale 
new industries whieh have been previously 
worked out on the laboratory and ‘‘ semi- 
large ’’ scale by the Central Lmperial Tnsti- 
tute, 


(8) to earry out such other work as may be neees- 
sary to establish and foster new industries 
peculiar to the Provinee, 


(4) to carry out such analytical work of a chemi- 
pal character as may be required in the Pro- 
vinee, 


and (5) to erect and control sub-stations in such parts 
of the Provinee as the development of in- 
dustry may require, 


15, As regards (1) above, the question was asked by. 

oe several manufacturers whether 
ase ae aia done they would be allowed sole use of 
any discoveries which arose 

from problems supplied by them. he answer was, of 
course, to the effect that, as the work would be done at the 
public expense and by a publie service, the results would 
have to be made public. On the other hand it was point- 
ed out that it would be possible to delay pitblication for 
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an agreed period in order to enable the firm which had 
supplied the problem, and which was, therefore, entitled 
to the first use of the solution, to place the discovery on a 
manufacturing basis before it was made publie. Tt was 
generally agreed that some such system might meet the 
case. 


16. In practice it will usually happen that the 
chemist or chemists who have been engaged on the 
solution of the problem in the 
Provincial Research Institute 
will be lent to the firm in order 
to place the solution on an industrial scale. Such 
chemists would be seconded for serviee with the firms 
and would be paid an agreed swm by them during the 
period of service. 


Temporary loan of chemists 
to private firms, 


Similarly it will be open to the Director of Research 
to suggest to any manufacturer, who requires inform- 
ation on the working of any particular process, that such 
information ean best be supplied by lending him the 
services of one or more chemists for an agreed period 
of time. Chemists so lent would be paid an agreed 
salary by the manufacturer during the period of their 
service. 


17. In relation to (2) above, it would be one of the 
funetions of the Central Tmperial Institute to carry out 
research on the ercation of new industries. These would 
be developed so far as the ‘semi-large’”’ scale 
~ and would then be sent, usually 
in charge of the chemists who 
had worked on the problem in the Central Imperial 
Institute, to the appropriate Provincial Institute for 
eonversion to the large scale. During the time these 
ehemists were employed at the Provincial Institute 


Research on new industries. 


they would be paid by it and would in fact be seconded 
for service with the Provincial Institute. The employ- 
ment of these’ chemists would be at the option of the 
Provincial Institute. 


18. It is not intended that a Rescarch Institute 
should act as a manufacturing body working for gain in 
competition with any existing manufacturer or with any 
manufacturer who might subsequently start work. The 
Committee do not consider that it is cither desirable or 
necessary that the State should undertake such enter- 
prises. excepting in the case of 
materials that are of national 
importance in time of war such as cordite and high 
explosives. 


Pioneer factories. 


Tt should be the object of the Chemical Service to. 
hand over to private enterprise a manufacturing process, 
eomplete with plant and material, as soon as it had 
reached a paying basis, and to lend chemists for the 
purpose, if desired. The price to be paid by the pur- 
chasing firm would be a matter for arrangement and 
would depend on the cost of the experiment. The 
ehemists seconded to the purchasing firm under this 
arrangement would retain a lien on their posts in the 
Chemical Service for the period for which their services 
had been Jent by the Local or Tmperial Governments. 
The resulis of their work while so employed 
‘would not, therefore, be available for publication without 

os _ the consent of the firm. In 

ss aca Poa ™ some cases, especially in relation 
to the development of new 
industries depending on the application of known 
processes, such as for example the manufacture of silica 
bricks, the firm intending to undertake the manufacture 


would apply to the Provincial Director of Research 
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who, if he had no one possessing the requisite knowledge. 
ere eae available, would pass on the 
by known processes, application to the Central Im- 
perial Institute which in its turn, 

if it had no one of suitable training on its staff, would 
ask the Department of Scientific and Industrial Research 
in England to recommend some person competent to 
afford the’ necessary assistance. A person so recom- 
Bpedil Geetacan ee mended would be temporarily, 
chemists. attached to the Chemical Ser- 

vice and would be paid an 

agreed sium by Government for the period of his employ- 
ment, A portion (say one half) of this payment would 
be recovered from the firm making the application, but, 
as it is intended ;that the temporary member should be 
associated with one or more chemists of the Service 
during the progress of his work, it is evident that the 
knowledge gained by the Service Chemists would warrant 
the payment of half the fee. In this way it is hoped that 
touch will be maintained with the Research Associations 
in England. The establishment of a new industry based 
on known data may not only arise through the 
application made by a commercial firm, but may often 
be suggested by the personnel of the Research Institutes. 
In such cases the procedure outlined above should be 
adopted. We consider that, when dealing with the 
establishment of industries based on processes already. 
known and successfully worked elsewhere, the main point 
is to get. the process started even if the initial inethods 
used, although good, may not be those best suited for 
the prevailing conditions. Once an industry has been 
started on reasonably satisfactory lines, it can then be 
improved by research. But, if a start is postponed 
until research has determined the conditions which are 
absolutely the best. it is likely that the start may be 


delayed indefinitely. It may happen therefore that the 
person employed temporarily for service in the establish- 
ment of a new industry hased on a known process may 
not necessarily be a chemist in the strict sense of the 
term, but may be a man of the expert foreman type who 
has special knowledge of the technique of the process. 


19. Tt would be the duty of the Frovincial Institute 
to carry out the unit scale com- 
mercial production, at the same 
time working out the costs and 
profits. If at this stage no manufacturer ean be induced 
to embark on the venture and if, in the opinion of Gov. 
ernment, the manufacture is one oF sufficient importance, 
it will be necessary for the Institute itself to carry out 
the operation on the complete factory scale in order to 
demonstrate the possibilities of the process. 


Manufacture on unit seale 
in Provincial Institutes. 


It is evident, therefore, that the Provincia. Research 
Institute must not only be equipped with laboratories 
for small scale work, but must be prepared to.carry out 
operations on the unit factory sca’e. It may sometimes 
happen that some factory in the neighbourhvod may be 
equipped with plant cipable of use for the purpose, but, 
asa rule, this plant would have to be erected and supplied 
by the Provincial Research Institute and would in tite 
ease of a successful experiment become one unit of the 
new factory. 

Tt is also evident that the Director of Research must 
be a chemist who has had charge of large scale work 
and who is conversant with large scale operations. With 
him must be associated a number gf junior chemists and 
one or two engincers of experience. It is obvious that 
a well cquipped workshop must be attached to each 
Provincial Institute. Fortunately the war has pro- 
duced a number of chemists of the type required ag 
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Research Directors ; men who besides having a sound 
training in Scienee and the methods of Scientifie Research 
have, at the same time, acquired hy reason of their associ- 
ation with war chemical manufactures, an intimate 
knowledge of the suecessful working of large scale 


PPrOCCSSES. 


’ Where are some such men in India and these 


ean be raeruited at once as Directors of Research ; others 
of the same type who have made good in similar posts 
in Eneland must be induced to come here to help in the 
development of the country. 


The Central Imperial Research Institute. 


20, The functions of the Institute will be mainly 


Functions of the Central as follows :— 
Imperial Institute. 


(1) 


@) 


to ercate new industries and to carry out 
the development of new processes up to the 
‘* semi-large ’’ scale, or further if necessary, 


to investigate those problems of a funda- 
mental character arising from the work of 
the Provincial Jnstitutes which have been 
transferred to the Central Institute by the 
Local Director of Research in consultation 
with the Director Gencral. Such problems will 
be those which have no apparent immediate 
practical importance, but which, in the opinion 
of the Director General and the Director of 
Research, are likely to Jead to discoveries of 
fundamental industrial importance affecting 
the industries of the country generally, 


to assist in the co-ordination of the work in 

progress in the Provinecs, both by. means of 

personal discussion between the officers of the 
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Central and Provincial Institutes, during the 
course of the tours made by the Director Gen- 
eral and the Deputy Directors, and by mean 
of periodical conferences of Provincial and 
Imperial officers, 


(4) to carry out such analytical work as may be 
required and to correlate the methods of ana- 
lysis in general use throughout the country, 


(5) to maintain a Bureau of information and 
Record Office, 


and (6) to issue such publications as are considered 
necessary. 


21. The Director General of the Chemical Service will 
sets also be Director of the Central 
Orgarisation of the vc! Research Institute and the In- 
stitute will be divided into a 
number of departments cach under a Deputy Director. 
Each department should have its scientific laboratories 
and its ‘‘semi-large”’ scale laboratory for, asa rule, the 
further elaboration of a process tothe full commercial 
scale will be passed on to the Provincial Research Insti- 
tute conecrned. It might, however, be necessary in some 
cases, especially in dealing with work of an all-India 
character to carry out experiments on the full industrial 
seale. Such a case would be of infrequent oecurrence, 
as it is unlikely that investigations of this nature could 
not be assigned to some particular Provinee, and, there- 
fore, gencrally speaking, the work of the Central Lmperial 
Institute will stop at the ‘‘ semi-large ”’ scale stage. 


On the other hand, if the position of the Central Ins- 
titute is located, as is recomunended, at Dehra Dun, it 
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may be desirable to ¢arry out there the large scale chemi- 
eal work of an all-India character associated with the uti- 
lisation of forest products. ‘A description of the work is 
given in the Government of India despatch No. -495 of 
1919, which mentions paper making, match making, the 
isolation of essential oils and of tannin materials and the 
extraction and utilisation of the vast nimber of organic 
products which’ can be isolated from material obtained 
from the forest (see also paragraph 22). 


22. The general work of the Central Imperial Re- 
search Institute will be controll- 

ee ee ed by a Board comprising the 
Deputy Directors and such 

other persons as the Government of India may deter- 
mine, The Board will be termed the Board of Control 
and the Director General will be Chairman of the Board. 


The Relationship between the Central Imperial Insti- 
tute and the Provincial Research Institutes. 


23. The Central Tmperial Tnstitute would have no ad- 
ministrative control over the Provincial Research Insti- 
tutes, but we would recommend that no appointment as 
Director of Research in the Provincial Institutes should 
be made without consulting the Director General. 
It is desirable that the Director Gencral and the Deputy 
Directors should visit Provincial Research Institutes 
The relation of the Direct. @0 co-ordinate the work done 

or General with Provincial in cach. They would, when 

Resenteh casas: requested by the Directors 

of Research, decide whether any problems presented to 
them were of sufficient fundamental importance to war- 
rant their transference to the Central Research Institute 
for thorough scientific aS Enon They would also 


ascertain the progress which had been made in tue 
application of any new industrial process, initiated 1 the 
Central Institute, to commercial conditions. 


24, The chemists omployed at the Provincial Institute 

7 would be members of the Chemi- 
vinolal ‘Research Institutes, C2 Service and would be se- 
conded for service under the 

Provincial Governments and be paid by them.. Once 
a chemist has been seconded for service in a province, 
he would not be transferred, except for the purpose of 
promotion, without the consent of the Local Govern-. 
ment concerned. On the other hand, if a man so second- 
ed were found unsuitable, he could be replaced by another, 
and the unsuitable member would be withdrawn to the 
Central Research Institute for employment either there 
or elsewhere, at the discretion of the Director General. 


25. The staff of the Provincial Research Institute 
ipaitiachec 68 “a ak would, in the first instance, be 
Provincial Research Insti- appointed by the Local Govern- 

dca ment inconsultation with their 
Direetor of Research and the Director General. Ulti- 
mately the staff would be recruited from the Chemical 
Service although it would be open to the Local Govern- 
ment to recruit for special purposes from outside the ser- 
vice, subject to the concurrence of the Government of 
India. This point is dealt with more fully in the para- 
graph concerning recruitment (paragraph 86> 


CHAPTER IV. 


The Relation of the Proposed Organisation to the 
Department of Agriculture. 


26. The chemists employed by the Department of 

Hygcce. Agriculture have considered the 
The inclusion of agricultural 

chemists in the Chemical _ question of their inclusion in 

Bervice. ‘the Chemical Service on more 

than one oceasion,* and their opinions and decisions 

have been. placed on record and forwarded to us for 


consideration. 


The general view appears to be that it is undesir- 
able to include agricultural chemists in the new Service, 
heeause such inclusion would entail a break with the 
existing organisation and would, if extended to the 
other scientific branches of Agricultural Research, shut 
each officer in the water-tight compartment of his own 
service and tend to make more difficult that collaboration 
between the different seientifie officers which is essential 
for success. It is also held that the separation of these 
officers into distinctive services would destroy the esprit 
de corps of the Agricultural Department. 


Jt is obviously wndesirable to remove the agricultural 
chemist from his agricultural atmosphere and it is 
obviously necessary that he should continue to carry out 
his work in close contact with the botanist, the agri- 
eulturalist, and other offic -érg who are also investigating 
agricultural problems.. For these reasons it is just as 
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undesirable to remove agricultural chemists from the 
agricultural centre at Pusa to the Central Imperial 
Research Institute, as it would be to interfere in any 
way with the existing provincial arrangements for 
agricultural research and teaching. 


It is evident to us that a reorganisation of the 
seientifie departments attached to the Agricultural 
Service is impending and inevitable. Many views have 
been expressed by both agriculturists and scientists 
attached to the Agricultural Department and the general 
opinion seems to be that the solution lies in the establish- 
ment of separate research sections in which the appro- 
priate scientific officers would be grouped for the study 
of well defined major problems, rather than in the 
formation of separate. scientific services. It seems to 
us that to express-any opinion on the advantage of 
either method is beyond our remit and we, therefore, 
consider it desirable to recommend that the inclusion or 
otherwise of the Agricultural Chemists in the Chemical. 
‘Service should await the decision of the Agricultural 
Department upon this point. 


27. If this decision be in favour of the? formation 
Future inclusion of agricul. Of Scientific Services it will be 
tural: raat in the an easy matter to include agri- 
cultural chemists in the Chemical 

Service when such decision is reached. If, on the other 
hand, it ts decided that the alternative method should 
be given a trial, arrangements can be made to second 
chemists from the Chemical Service for employment in 
the Agricultural Department, if thought desirable. If 
not, the Department may recruit in any other manner 
that it considers expedient. Should the ‘Agricultural 
Chemists: become members of the Chemical Service, 
difficulties would probably arise through the fact that, 


for purposes of adntinistration, cheniistry and agricul- 
taxc would be attached to. separate Departments of 
Government, but these difficultics might be minimised 
if, as we recommend later, (paragraph 73) Agricul- 
ture could be placed under the same Member of Counéil 
as the Chemical Service. On the other hand, the trans- 
ference of agricultural chemists to the Chemical Service 
would prejudice their present prospects of filling the 
Vigher posts in the Agricultural Service and it. is 
open to question if these could be ‘adequately com- 
peusated for by opportunities for promotion in the new 
service. 


We would also point out that a great part of the 
work of the Department of Agriculture is educational 
and that, as will be shown later, it is not proposed that 
the new Chemical Service should touch educational 
matters. This is.an additional argument against the 
inclusion of agricultural. chemists in the Chemical. 
Service, but we understand that the trend of development 
is to separate the teaching of agricultural chemistry 
from the other duties of these officers and, if. this 
separation is effected, the objection would disappear. 


28. In view of these considerations, and of the 
Acleuitiet sehanists: wok opposition of the Agricultural 
to be Members of the Chemists to imelusion in a 
Cheah eerie: chemical service, the Committee 
are unable to recommend their inclusion. ‘There are, 
however, many points of contact and many ways in which 
this particular branch of chemistry can help and be 
helped by other sections of the science, aud it should 
not be impossible to arrange for a mutual interchange 
of information, as it would be unfortunate if agricul- 
tural chemists were not in touch with the chemical 
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development of the country generally and if the Chemical 
Service were not acquainted with the various advanees- 
made in agricultural chemistry. 


Chemical Exploitation of Agricultural Products. 


29. In subject IX paragraph 14 of the list of 
resvlutions passed at the [irst Meeting of Agricultural 
Chemists and Bacteriologists at Pusa, on the 24th of 
February 1919 and the following days, it is stated :— 


‘hat this meeting recognises the need for the 
** development of work on industrial problems 
‘arising out of research work initiated in 
‘ agricultural laboratories, and considers that 
‘such work could best be carried to a success- 
‘“ful commercial issue by the creation of a 
* technological laboratory to form one of the 
** special seetions of the huperial Agricultural 
* Department under the Government of 
© Tndia,” 


We mention this specifically because- we desire 
strongly to express the opinion that we do not consider: 
it to be the function of the Agricultural Department 
systematically to+deal with industrial research on 
industries subsidiary to agriculture. Problems of this 
kind ean only be worked out in a satisfactory manner 
by an organisation such as we propose for the Chemical 
Service. On the other hand we feel that an agricultural 
chemist should not be debarred from developing his 
reseavel) work for want of the provision of a suitable 
laboratory, aud we support the resolution with the 
reservation referred to above. 


CHAPTER V. 


The Relation of the Proposed Organisation to the Forest 
Department. 


30, For.stry is on a different footing from agricul- 
ture and at present time is release to character 
in so far as the possible utilisation of forest productions 
concerned. This is, in an enormous field for 
search which has hitherto received little attention. The 
synthetic organic chemical industries (drugs, dyes &¢.) 
are based tipon coal-tar, mainly because in the equntries 
in which they are worked coal- 
tar is readily available. Here in 
India ecoal-tar is nyt availabtt priarge quantities although 
the essential aromutie hydrocarbons are available: from 
other sources, for example, from Borneo petroleum, and 
may also be produced in quantity when the coking of 
coal is carried: out under conditions necessary for the 
recovery of by-products. Alfhough therefore India may 
be regarded as being deficient at the present time sn the 
raw material for éne production of organie chemicals 
from coal, vet there is without doubt an enormous field 
of supply of carbon compounds in its forests and jungles. 


Coal-tar industry. 


We refer not only to wood distillation and 
the development of industries 
based on the utilisation of the 
by-products obtained therefrom, to the manufacture of 
indigenous dyes, medicinal drugs and essential oils from 
Indian raw materials, to the refining and utilisation of 
fixed vils, but also to the conversion of organic compounds 
present in Ludian plants into products of greater ccunu- 
mie Value. The last mentioned problems are primarily 
questions of pure research aud could — stabe dealt with 


Forest resources. 


at the Central Research Institute, or in University tobe 
tories, the necessary raw t.. Sdiala wetag 
the Forest. Departnscnt. sunnli- 1 . 


It cannot ‘be too: strongly emphasised i 
effective utilisation o£ forest products often spends 
upon chemical exam'.nation in eff. It has "°° CUS 


iy a Dun for 
tomare-- to send specimens -to Por ® 
weg md 9 the Imperial 
nin some cast: 


3» cute in London. 34), ough 3 tly ‘the examination 

. such specimens will supp. «a more or jess in agree- 
ment with the composition ‘of the material as first 
gathered, vet it-eannot be assumed that this:is always 
the case and it is probable that much false information 
has been acquired owing to the detericration or change 
in composition of the specimen on long keeping. This 
las long been reeognised in the case of sugar-cane and 
is wadaubtedly true of many néturar organic products. 


31. For this type of work it 1s clear that chemists 
must be seeunded to the Forest 
Chemists acai orest De- Department and must work in. 
the forest$¢r in some convenient 
locality near tu. They must be provided with travelling 
laboratories, on rail or motor, adequatéy equipped for 
the purpose of carrying out small scale..expemmenits, 
the main chemical work being transferred to the Central 
Imperial Institute. There is wgent need for a system- 
atic chemical survey of the forests and it is essential 
that such a survey should be carried out by chemists in 
close collaboration with botanists. 


In the absence of Departments of Industries and 
Departincuts of Researeh, the Forest Department has 
anticipated the Industrial Conimission’s Report and.La 
done excellent pioneer work both with regard to tu 
tine, rosin and = =6per pulp. The factorics at B: 
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and Jallo are an execllent demonstration of what a 
Government department can do, and the Forest Depart- 
ment is to be congratulated on having led the way in the 
industrial development of the country through the agency 
of the State. 


“Tow that the Industrial Commission have recom- 
raended that special Departments of Industries should 
be created, one of the main functions of which will be 
the pioneering of industries. work of this nature will 
be transferred to the Directors of Research. In Mysore, 
where a Department of Industries was in,being, the 
distillation of sandalwood was undertaken by the 
Director of Industries and not by the Forest Depart- 
ment, which is direeting its energies to the culture and 
isolation of the sandalwood. We do not propose that . 
the pioneer factories which are already in existence, 
such as those at Bareilly and Jallo, should now be 
handed over to the Department of Industries ; for 
we consider that their purpose has been served and 
that, if suitable terms can be arranged, industries so 
well established, as these appear to be, should be trans- 
ferred to private management. Should it be impossible 
or impracticable to transfer these industries to private 
hands, they must be retained under State control, 


Chemical Exploitation of Forest Products. 


32. In Despatch No. 495 of 1919 to the Secretary of 
State on the expansion of the Forest Research Institute 
at Dehra Dun, proposals are made for the erection and 
equipment of large scale laboratories for the treatment 

Paper Pulp. of paper pulp. It is stated that 

the cellulose expert (Mr. Raitt) 

is now in England “ with a view to obtaining special plant 

“‘ for. the investigation of the problem .of utilming the 
ar 


‘enormous quantities of grass, bamboos and other ma- 
“ terials available for the manufacture of paper puly. ” 
We have already, (paragraph 80), stated our view that 
this problem could best be attacked by the Organic Chem- 
istry.Department of the Central Imperial Institute, 
and we therefore recommend that the services of Mr. 
Raitt should be transferred to the new Chemical Service 
and that his proposed plant and laboratory should be 
‘erected in some position adjacent to the organic labora- 
tory, of the Central Institute (see paragraph 53). It is 
also recommended that all questions of the isolation of 
essential gils should be dealt with by the same Deputy 
Director. Match making is another iadustry the deve- 
lopment of which we understand the Forest Department 
‘has under contemplation. Here again the treatnient of 
the wood and the provision of the igniting materials is 
essentially chemical and we recommend that this prebiem 
showd also be transferred to the Chemical Service. \ It 
is, of course, desirable that all these operations should be 
carried out in close collaboration with the Forest Depart- 
ment and this can be readily effected if, as is herein- 
after recommended, the Central Imperial Institute 
is located at Dehra Dun. 


CHAPTER VI. 


The Relation of the Proposed Organisation to the Edu- 
cation Department and Educational Institutions. 


33. It has already been mentioned that the main ob- 
ject of the Chemical Service will be to foster research. 
It is not proposed to institute any system of training, un- 
less in the carlier stage of development such training 
is necessary for the purposes of recruitment. It is evi- 
dent, however, that important practical training will 
accrue during the ordinary working of the Service. 


For the purposes of recruitment it is considered that 
t wing alificati 
Qualifications of recruits for he folle mgs qualifications 
the Chemical Service. should he insisted on— 


(1) an Honours’ degree in the Ist or 2nd class or 
its equivalent, 


(2) a suitable training in engineering (work- 
shop practice, and machine drawing), 


and (8) one or two years’ training in the methods of 
research under a professor or teacher of a 
University’ or University Institution who is 
competent to train in research. 


34. For the purposes of (2) and (3) above we recom- 
mend that the Government of 
India and the TLoeal Govern- 
ments should provide maintenance grants for promising 


Maintenance grants. 
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students.* The Committee believe thar 
training under (2) above will ultimately joa part 
of any recognised Honours’ Course in Chemistry, but, 
until it does, they are prepared to insist that such 
training should be given subsequent to graduation. In 
their opinion it is quite unnecessary for the purposes of 
the scheme for a chemist to be an expert engineer or for 
an engineer to be an expert chemist, but it is essential 
that each should know enough of 
the science of the other to under- 
stand its language. One of the greatest bars to progress 
during the recent war was the inability of the great majo- 
rity of academic chemists to think in engineering terms 
and for the engincer to think chemically. It was, for 
example, almost impossible to find a chemist who eould 
read an engineer’s drawing or who could even make a 
rough sketch which was intelligible to an ordinary 
draughtsman. 


Chemists and Engineers. 


35. Tt is gradually beeoming recognised in England 
that an Honours’ Sehool of 
Training of chemists M Chemistry should include a 
engineering. . : 
course in engineering, and there 
is no doubt that Indian Universities will quickly follow 
the British example whien this has heen set. Until then, 
however, recourse must. be had to training subsequent to 
graduation, that is in the period during which the student 
is receiving instruction in the methods of research, and 
while it is obviously desirable that the two courses should 
run coneurrently, it will sometimes happen that the ab- 
sence of the necessary facilities will necessitate the two 





- ® Equipment erants should also be given to enable students to purchase 
apparatus and material required by them in their work, but the apparatus 
and maierial provided in this way should not be such as wonld normal! 
form part of the usual equipment of a University or University Coll 
laboratory. 
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being given in different places. To illustrate this we 
“guav take -the case of a man who, for example, 
receives his training in research at the Gujarat College, 
Ahmedabad, and obtains his engineering instruction at 
the Engineering College, Poona. In this way we 
can arrive at the length of the course required 
when the student is occupied entirely with his 
subject, and it will then be a simple matter to indicate the 
number of hours of instruction necessary when he is in 
a position to combine the engineering training with his 
instruction in research. It is of interest to note there- 
fore that Professor Graham Smith in his evi- 
dence (appendix IT) considers that the necessary 
instruction could be imparted during a_ course of 
six months’ duration and we are informed that Pro- 
fessor R. 8. Cree “Brown, Professor of Mechanical 
Rngincering in the College of Engineering, Poona, agrees 
with him, provided that the students work from 7 to 8 
hours daily. 


Engineers both here and in England have expressed 
the view that it is only possible to train aman in 
engineering by giving him a full course such as that 
laid down in the usual syllabus of a recognised Engincer- 
‘ing College. Such a course would without doubt be of 
inestimable value to a chemist if time would admit 
of histaking it, but this is obviously out of the 
question. Indeed, as we have mentioned above, it is 
not, in our view, necessary for a chemist to know more 
of éngineering than is “SAcient to enable iim to under- 
stand the language of-the engineer and to make himself 
intelligible when the two are working together. 


In actual practice no recruit would be accepted for 
the Chemical Service, until the Mead of the Engineering 
Department in which he had been trained had certified 


him as proficient to the extent required by the Service. 
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One of the objects of the Service will be to 
produce men, experts in their own line, who will advance 
knowledge by working in close collaboration, We 
consider that if a man has been thoroughly ground- 
ed in the theory and laboratory practice of his 
subject by passing through a recognised Honours’ 
Course, followed by a training -in the methods 
of research, and has acquired a working know- 
ledge of engineering methods, he should then be in a 
position to think for himself and to apply his knowledge. 
A training in the methods of pure scientific research is, 
in our opinion, the best means for developing that self- 
reliance and initiative which are so essential to the efii- 
ciency of the true rescarch worker. Moreover, we con- 
sider that a man trained in the manner we suggest will 
be in a position quickly to pick up during his employ- 
ment such knowledge of large scale plant as he will re- 
quire for his work, it being remembered that he will 
carry out such work in close collaboration with the ex- 
pert engineers who will be attached to the same institu- 
tion. It will, moreover, be one of the objects of the Ser- 
vice to transfer recruits deficient in such knowledge to 
a Research Institute or Demonstration Factory where 
it may be obtained, 


36. It is, we think, the duty of Educational Insti- 
tutinns to train men in the 
ee ae Ir &thods of scientifie research 
and we propose to leave this 
training entirely to them, giving, as already indicated, 
maintenance and equipment- grants to those students 
whose financial position renders such assistance neces- 
vary. Itmay happen that recruitment under these terms 
Moy not prove possible for some time in many parts of 
Incig, although already notable steps in the right direc- 
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tion-are being taken, fox example in Calcutta by our 
colleague Sir P. C. Ray. It, therefore, follows that, until 
the Indian Universities and 
University Institutions can de- 
velop their Honours’ Schools of Chemistry and train 
men in research, we must send our students abroad to 
countries where an adequate training can be obtained. 


Recruitment in India. 


In the written evidence of Mr. Sharp, Educational 
Commissioner with the Government of India the follow- 
ing statements occur :— 


‘¢The College Professor has often little time for 
research and the chief Professors, who may 
be styled University Professors, will be large- 
ly in the same position.’’ 

** Tn India a member of a College staff is generally 
burdened, with multifarious duties of College 
organisation ”’ 

‘* A Cohlege Professor is in a disadvantageous posi- 
tion in that he has ordinarily very little or no 
time for research. He will ordinarily be 
likely to fall out of the running for the more 
lucrative or at least attractive posts in the 
Chemical Service. The Educational Service 
will hence become unpopular and might even 
form the scrap heap of the Chemical Ser- 
vice.”’ 


These statements give a full and sufficient explana- 
tion of the fact that hitherto real university work in 
India has been almost non-existent, and it is regrettable 
that such a state of affairs should be acquiesced in by 
those in charge of the Educational policy of the country. 
In our opinion the formation of a Chemical Service as 


outlined in this report would necessitate a strengthening 
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of the Chemical Departments of Indian Universities and 
University Institutions. The Professors of Chemistry 
would have to be relieved of some of their routine work 
and Gould then devote an appreciable amount of time tu 
training their senior students in methods of research. 
In this way the Universities would be able to train men 
suitable for recruitment to the proposed Chemical Ser- 
vice. The formation of a Service for the purpose of 
industrial research does not mean that University Pro- 
fessors should be discouraged from doing similar work. 
The President in his introductory note has drawn atten- 
tion to the importance of having attached to the Chemical 
Department of every University a laboratory containing 
every kind of plant used in ehemieal manufacture of 
about 1-60th the size of the large scale plant, and we 
would add that, if actual industrial problems were also 
under investigation in the laboratory, the value of this 
part of the students’ training would be greatly increased. 


37. The Chemical Service will not, therefore, touch 
the Educational Service or Edu- 
Position of University Pro- cational Institutions except in 
so far as concerns the efficient 
training of their recruits in research methods. Vor this 
reason we do not propose that professors and teachers 
of Chemistry should normally be members of the Ser- 
vice. It would, of course, be open to the Education De- 
partment or to an Educational Institution to ask for 
a chemist to be seconded from the Service if it so desires, 
but in that case the chemists so seconded would serve 
under the Education Department or the Educational 
Institution concerned. They would retain their lien on 
their appointment in the Chemical Service, subject to the 
operation of section 89 of the Civil Service Regulations* 
and they would have the option of transferring the yy 


*See Appendix III. 
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services to the Education Department or to the Univer- 

sity which they were serving, by mutual agreement, 
They- would however be at liberty to revert to the 
Chemical Service, on promotion, on their own request, 
or on the request of the Education Department or 
University to which their services had been lent. 


CHAPTER VII. 


The Relation of the Proposed Organisation to other De- 
partments of Government. 


The Ordnance Department. 


38. The Ordnance Department on the chemical side 
deals mainly with the manufacture of cordite and sub- 
stances incidental thereto. The President has visited 
the factory at Aravankadu and has heard the opinion 
Recruitment of Superin. Held by the chemical staff. The 

tendents of Ordnance works are in charge of a 
meri military officer (R. A.) and the 
question was raised whether it was not desirable that a 
factory, such as this, dealing with processes based en- 
tirely on chemistry would not hest be controlled by 
a chemist rather than a soldier. This is an old con- 
troversy and one which in our opinion ean be settled in 
one way only. It is, of course, desirable that a man 
possessing high chemical qualifications should he in 
charge of a factory of this kind provided that he 
possesses also the other attributes which go to form an 
efficient factory director. Among these attributes must 
be placed the possession of the right temperament and 
the power to control men. It generally happens that 
these accomplishments are more often possessed by the 
military officer than by the chemist but ceteris paribus 
we strongly recommend that an appointment of this 
kind should in future be given to a chemist. ‘An 
example of the advantage of employing a chemist 
possessing the qualifications we 
have mentioned, as head of a 


factory dealing with chemical processes, is supplied by 
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Acetone Factory at Nasik. 


Nasik, where plant for the preparation of acetone by 
the fermentation process has been installed during the 
war. We are convineed that this exceedingly difficult 
operation would not have been earricd to a successful 
issue, had it not been controlled by a chemist assisted 
by an cfficient staff. We consider that all chemists 
employed under the Ordnance Department should be 
seconded from the Chemical Service. 


The Chief Inspector of Explosives. 


39. We understand that this post has hitherto been 
held by a military officer (R. A.) Subject to the remark 
we have made in the preeeding paragraph that the officer 

appointed must possess the necessary savoir fuire, we 

are strongly of opinion that a chemist having a know- 
ledge of explosives and allied substances should oceupy 
this position and that he should be a member of the 
Chemical Service. 


Assay Masters. 


40. In Resolution No. 1168, dated the 28th July 1919, 
of the Finance Department of the Government of India, 
a new scheme of reeruitment for Assay Masters and 
Deputy Assay Masters has been promulgated. We 
consider that these posts should be held by officers drawn 

-from the Chemical Service, who will draw their grade 
pay in addition to such Presidency allowances as are, 
or may be, granted to officers serving in the Mints. 


Major Willis, in his written evidence,* has advocated 
that the present system, under which the Assay Master 
is to all intents and purposes independent of the Mint 
Master, should be revised and that the former should be 











See Appendix i ; 
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the Medical College. It is suggested that the Profes- 
sor of Chemistry in the Medical College should continue 
to perform those duties of the Chemical Examincr whic. 
require medical knowledge and that he should be styled 
“* Government Toxicologist.’’ 


46. We reconmmend that chemizal analytical work in 
the Provinees should, so far as 
possible, be concentrated in a 
Government Analytical Laboratory, attached to the Pro- 
vincial Researeh Institute, which weuld be under the 
control of the Director of Ik. veh. We consider that 
this would make both for eccuomy and efficiency. The 
Government Analyst might also undertake private ana- 
lytical work at a scale of fees to be determined subse- 
quently. 


Government Analysts. 


With the increased purchase of Governnient stores 
in India and the introduction of Foods and Drugs Acts, 
the work of these laboratories will undoubtedly be very 
heavy, and we consider it to be a matter for future con- 
sideration whether they should also undertake analyses 
for Municipalities and Local Boards. 


47. There is one important point which we desire to 
raise and which could easily be 

see rei of met by an organisation such as 

we contemplate. It is the ques- 

tion of the standardisation of exports, as is done in Aus- 
tralia and in the United States of America. Although 
we do not wish to express any opinion as to the desirabil- 
tty or otherwise of effecting such standardisation, as 
it is beyond our remit to do so, we desire to point out 
that, if certificates of purity are desirable, it would be 
an easy matter to arrange for their production either 


Imperially or Provincially. 
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CHAPTER VIII. 
Analytical Chemistry. 


44, It is suggested that one of the Deputy Directors 
should be placed in charge of Analytical Chemistry and 
should have at his disposal at the Central Imperial Re- 
search Institute a laboratory for Analytical Chemistry 
with a staff of analysts. Part of his dutics would be 
the analvsis of stores and .-e would also co-ordinate me- 
thods of analysis and if necessary introduce new ones. 
He would act in an advisory capacity to the various Pro- 
vincial Government Analysts who, it is suggested, should 
be attached, one to each Provincial Research Institute. 


45, At the present time chemical analvtieal work in 
the Provinces is,as a rule, por- 
formed by the Chemical Exam- 
iners who are, with one exception, officers of the Indian 
Medical Service. There are in addition in certain Pro- 
. vinees, Custoius, Exeise and Pub- 

Recta Tasca oe lic Analysts’ laboratories, whilst 

the Imperial Government main- 

tain the Government Test House in Caleutta and a metal- 
lurgical laberatory at Jamshedpur. The Government 
Test House in Calcutta was originally started by the 
Railway Board for the testing of railway materials pur- 
chased in the country, but it has, during the war, entered 
upon a much wider sphere of activity. At the present 
time the work of the Chemical Examiner is twofold, 
namely, that of a purely chemical character and_ that 
which requires medical as well as chemical knowledge. 


He is in addition usually Professor of Chemistry in 
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Chemical Examiners, 


the Medical College. It. is suggested that the Profes- 
sor of Chemistry in the Medical College should continue 
to perform those duties of the Chemical Examiner whic. 
require medical knowledge and that he should be styled 
‘Government Toxicologist.”’ 


46. We recommend that chemical analytical work in 
the Provinees should, so far as 
possible, be concentrated in a 
Government Analytical Laboratory, attached to the Pro- 
vineial Research Institute, which weuld be under the 
control of the Director of Research. We consider that 
this would make both for ecuummy and efficiency. ‘The 
Government Analyst might also undertake private ana- 
lytical work at a scale of fees to be determined subse- 
quently. 


Government Analysts. 


With the inereased purchase of Government stores 
in India and the introduction of Foods and Drugs <Acts, 
the work of these laboratories will undoubtedly be very 
heavy, and we consider it to be a matter for future con- 
sideration whether they should also undertake analyses 
for Municipalities and Local Boards. 


47. There is one important point which we desire to 

raise and which could easily be 

saa ne te ie met by an organisation such as: 

we contemplate. It is the ques- 

tion of the standardisation of exports, as is done in Aus- 

tralia and in the United States of America. Although 

we do not wish to express any opinion as to the desirabil- 

¥ty or otherwise of effecting such standardisation, as 

it is beyond our remit to do so, we desire to point out 

that, if certificates of purity are desirable, it would be 

an easy matter to arrange for their production either 
Imperially of Provincially. 
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CHAPTER IX. 


The Indian Institute of Science, Bangalore. 


48..The proposals of the Council of the Institute with 
regard to its future development have been forwarded 
to us by the Government of India for consideration. 
These proposals are not in entire consonance with the 
original intention of the Founder, or with the prescrip- 
tion of the Vesting Order which declares that the Insti- 
tute should be devoted to ‘* the promotion of original in- 
vestigations in all branches cf knowledge and their 
utilisation for the benefit of India:’? The Council now 
proposes that the Institute should concentrate on one 
branch of Scicnee, t.c., Chemistry, and that it should be 
converted into a Central Institute devoted to chemical 
research in all its branches.. So far therefore the pro- 
posals of the Council are in agreement with our own 
proposal that a Central Chemical Institute should be 
established in order to further the industrial develop- 
ment of India through the medium of chemical research. 
The proposal of our Committee however implies and 
necessitates that the Central Research Institute should 
be under the control of the. Government of India and 
form the pivot of the Chemical Service. The scheme 
put forward by the Council of the Institute does not 
admit of such Government control. 


During the course of his tour the President visited 
Bangalore, where he met several Members of the Coun- 
cil. He also discussed the question with Sir Dorabji 


Tata. Thase discussions, so the Committee are informed, 
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have rendered it clear that the Council is opposed to the 
transfer of the Indian Institute of Science to the.Gov 
ernment of India either with or without the endowm 
Had the Council been agreeable to this proposal, w. 
should have recommended that the Institute at Bangalore 
be taken under the direct control of the Government of 
India and utilised as the Imperial Chemical Research 
Institute. In the absence, however, of any such offer, 
we are unable to make use of the Indian Institute of 
Science in connection with our. scheme and must leave it 
to the Council of that Institute to formulate, after perusal 
of our report, such further proposals as may seem to it 
requisite. 


CHAPTER X. 


The Location of the Central Imperial Chemical Research 
Institute. 


49. We have considered the various alternatives 
which have been suggested to us 
and have come to the conelusion 
that we must endorse the reeom- 
mendation of the Industria: Commission that Dehra. Dun 
should be the site of the Central Institute. Dehra Dun 
has a climate very similar to that of Bangalore, as the 
following figures obtained from the Meteorological office 
show :— 


Climatic comparison of 
Dehra Dun and Bangalore. 
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As regards health conditions the incidence of mala- 
Fria does not seem high, and the nearness of Mussoorie reu- 
ders temporary escape from unpleasant climatic condi- 
tions readily possible. The great advantages which 
Dehra Dun possesses over Bangalore lie, however, in its 
proximity to Simla and Delhi and in the presence of the 
Forest Research Institute within the same area. 


50. In the Despatch to the Secretary of State of the 
12th December 1919, to which re- 
ee i oe eatcarnart ference has already been made, 
it is suggested in paragraph 11 
that the present Forest Research Institute should be re- 
moved to a site of 1,200 acres at a distance of 4 miles 
from the town and that 200 of these ackes should be al- 
lotted to the Chemical Service for the erection of a 
Central Imperial Institute. The President has visited 
this site and also the existing Forest Research Institute, 
and we have reached the conclusion that the problem 
would be best solved by transferring the present Forest 
Research Institute, as soon as practicable, to the Chemi- 
eal Service for use as the Central Imperial Chemical 
Institute, leaving the Forest Department to erect their 
new Forest Institute on the proposed site of 1,000 aeres. 


51. We are prompted to recommend this plan because 
we realise that much time would 
be saved in the erection of the 
more essential buildings of the Central Imperial Insti- 
tute, if building operations were at once started on the 
29.7 acres of vacant land which we understand, from the 
Despatch quoted above, it is possible to acquire. This, to- 
gether with the existing chemical facilities, would enable 
the Central Imperial Institute to carry on the more press- 
ing portion of its work until the Forest Department was 
in a position to hand over the whole of their estate of 47,8 
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“Reason for choice of site. 


acres together with the existing buildings. Weconsider 
that the total acreage of 77-5 acres would be ‘sufficient 
ie purposes of the Central Institute and for the 
accommodation of the subordinate staff, provided that 
laud could be acquired in the neighbourhood for the erec- 
tion of bungalows for the Director General, Deputy 
Directors and other members of the superior staff. 


52. An adequate water supply is absolutely essential 
for the effective working of the 
various laboratories which will 
be attached to the Central Chemical Institute and, al- 
though mention is made in the Despatch quoted above of 
the inadequacy of the supply on the present site, it is 
not specifically stated how this inadequacy is to be re- 
medied on the new site. We understand, however, that 
arrangements are being made for the provision of suffi- 
cient water for the purposes of the new Forest Institute, 
and it doés net appear unlikely that similar arrange- 
ments can be made to meet the requirements of the Cen- 
tral Chemical Institute. 


Water supply. 


_ The Central Imperial Chemical Institute would com- 
prise a central block of buildings (the existing -eentral 
block of the Forest Research Institute) which would con- 
tain— 

(1) Adiministrative Otfiees, 

(2) Library, 

(3) Museum, 

(4) Central Lofermation Bureau and Kecord 


Office 


and (5). Office of the Director General. 
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53. It is probable that the existing central building of 
the Forest Research Institute 
Extension of the Forest Re- é ‘ 
search Institute Buildings, Will not be large enough fot 
purposes outlined above, and it 
is recommended that, as soon as possible, steps should be 
taken to build wings on both the cast and west sides to-~ 
wards the south, and that ultimately the potential quad- 
rangle so formed should be closed by the erection of a 
block similar in character to the existing block. 


It is recommended that in the first instance Deputy 
Directors should be appointed in charge of— 


(a) Inorganic and Physical Chemistry, 
(b) Organie ‘Chenistiry, 

(c) Metallurgical Chemistry, 

(d) Analvtieal Chemistry, 


and that separate departments should be established and 
laboratories built and equipped for each branch. The 
precise details of these laboratories and their equipment 
must be left-over until the Deputy Directors have been 
appointed and their requirements ascertained in consult- 
ation with the Director General ; -in other words until 
the Board of Control of the Central Institute mentioned 
in paragraph 22 has been established. It is recommended 
that steps be taken at the earliest possible moment - to 
appoint these gentlemen. ,Although, therefore, it is not 
possible at, this moment to indicate the precise require- 
ments of cach Deputy Director, it is certain that a large 
and well-equipped ecentral laboratory, or series of research 
. laboratories, will be necessary in 
oe ™* cach ease and that these build. 
ings must also include the offices 
of the Deputy Directors. Tach building will have to be. 
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placed on ground sufficiently large to provide for expan- 

that is to say, for the inclusion of such sub-sections. 
aor example of colloid chemistry and bio-chemistry, as 
may ultimately become necessary. Taking for example 
the case of the Department of Organic Chemistry 
besides the main laboratory it will be necessary to provide 
a ‘“semi-large ’’ scale laboratory equipped with all the 
various types of usual chemical 
apparatus of a size approximate- 
ly 1-60th that of the normal seale 
plant. In addition to this it would be necessary to 
provide— 


Department of -Organic 
Chemistry. 


(1) a laboratory for paper pulping and paper 
making, 

(2) a laboratory for the investigation of essential 
oils equipped ‘with large scale distillation 
plant, 


(3) a dye house, 
(4) a laboratory for the investigation of tanning 
materials,, 
and (5) a laboratory for the extraction of drugs and 
sbnilar products. 


Other requirements must be formulated later, but 
one essential feature of the Instituté must be a fully 
equipped workshop, where not only can necegsary re- 
pairs be carried out, but where some of the smaller types 
of apparatus can also be made. .A foundry, forge, patt- 
ern shop, and carpenter’s shop must therefore also be 
provided. It is evident, therefore, that a staff of en- 
gineers must be attached to the Institute, which should 
include a mechanical engineer, an electrical engineer 
and subordinate officers in charge of the foundry, forge, 
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pattern shop, plumber’s shop, carpenter’s shap and 
drawing office.. The need for a printing press an’ 
book-binding shop attached to the Central Institute 
should not be lost sight of. 


54. With the development of scientific research which 
will. we hope, result from the 
Need fora ae Sec-  Gstablishment of thé numerous 
, research institutes, the need_ 
will arise for a laboratory in which,the standardisation 
of apparatus and instruments ean be undertaken. Such 
a laboratory would more suitably form part of a re- 
search department of physics, but, in the absence of such 
a department, we would recommend that a small metro- 
logical laboratory should be attached to the Imperial 
Research Institute under the control of the Deputy 
Director for Physical Chemistry. 


55. It is well known to chemists in India that re- 
search, even at places such as 
pees eae Dehra Dum, is liable to interrup- 
tion during the hot weather 
when many of the usual] chemical operations can only be 
earried out with difficulty. If a small Jaboratory were 
equipped at Mussoorie, it would be possible to carry out 
there those operations which required special tempera- 
ture conditions, and the proximity of the facilities at the 
Central Institute would enable work to be carried out 
under exceptionally favourable conditions. Moreover, 
this hill-station laboratory could be used for the purposes 
of research by Professors of Chemistry and others who 
are debarred from continuing their work during the hot 
weather vaeation in their own laberatories. 


CHAPTER XI. 


The Location of Provincial Research Institutes and the 
Facilities for Training afforded by the Provinces. 


56. It is suggested that Provincial Research Insti- 
tutes should start with labora- 
tories equipped to deal with 
existing industries. in. the 
Province, but should have ample room for expansion 
so as to include research and demonstration work in 
relation to the establishment and development of new 
industries. The first step will be to appoint a Director 
of Research and this should be done at once. The 
Director of Research so appointed should work~in close 
touch with the Dircetor.of Industries, but we consider 
that no steps should be taken towards the erection or 
equipment of a Provincial Research Institute until the 
Director of Research shall have formulated his require- 
ments. It will also be necessary at an early date for 
the Director of Research, in 
aan seredhs of the collaboration with the Directors 
of Agrieulture and Industries 
and with the Chief Conservator of Forests, to make 
a survey of the Province and to ascertain the new 
industries that may he established there. 


Appointment of Directors of 
esearch. 


07. Eaeh Provincial Research Institute should 
contain :— 


(1) a well-equipped general laboratory contain- 
ing sections for inorganic (including mineral) 
chemistry and organic chemistry, 
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(2) such other sections as the needs of the locality 
may determine, 
(3) a ‘ semi-large ’’ seale laboratory containing 


apparatus of a general type about 1-60th the 
size of the usual large seale plant, 
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(4) a large laboratory equipped in accordance 
with the requirements of the Government 
Analyst, 

(5) well-equipped workshops, with foundry, forge, 
earpenter’s shop, and pattern shop attached, 

and (6) the necessary administrative buildings com- 
prising -offices, library, museum, bureau of 
information and record office. 


A staff of engineers similar to that required for the 
Central Institute (see paragraph 54) will have to be 
attached to each Provincial Research Institute. 


The Position in the Provinces. 


58. The following notes are given in order to indicate 
the general lines on which it is suggested that each 
Provincial Institute should develop. No” mention is 
made of the possible industries which it is considered — 
might be deyeloped in cach Province, because, gs already 
mentioned, it is recommended that the Diréctor of 
Research should make, at an early date, a complete 
survey of the field. Doubtless the Provinces will make 
full use of any faeilities for research that are already 
in existence. 


Madras Presidency. 


59. Location and Control of Lnstitute.-If the Pro- 


yincial Institute is to be located within the limits of . 
eo 


the Presidency, the most suitable site is Madras itself, 
but it has been suggested to us that the research work 
of Madras Presidency could be carried out in the Indian 
¥ustitute of Science, Bangalore. This is a question 
whieh must be left for decision to the Loeal Government 
and to the Council of the Institute. 


Lraining—The Presidency College is building new 


laborgoriec-. rere is no doubt that both preliminary 
trainin -«us. ng in research can be imparted here, 


if the stan is suitably: strengthencd. Suitable training © 


in engineering will he obtainable at the new College of 
Enginecring. 


Bombay Presidency. 


60. Location and Control of Tustitute—The site for 
the Provincial Institute should be Bombay. Here we 
were unable to obtain an authoritative statement, but 
we anderstand that for administrative and finance 
purposes this Institute will be controlled by the Local 
Governnent. 


Travming—Preliminary training on the lines of an 
Honours’ degree forms part of the University curri- 
culum, the B. Se. degree with Chemistry as main, and 
Physics as subsidiary, subjects being suitable, while the 
necessary engineering training can be obtained at the 
Engineering College at Poona. It is possible that this 
training may also be given by the Victoria Jubilee 
Technical Institute, when it has moved to its new 
quarters. The main difficulty in this Province is the 
Jack of adequate provision for training in research. At 
the present moment this can only be obtained at the 
Gujarat College of Science at Ahmedabad, because the 
position of the College of Science, which should be the 
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real research centre of the Province, is still undefined 
and its relation with the University undecided. If this 
College is attached to the University and the Chemistry 
Department-is placed in charge of a research chemist 
of standing, it would no doubt play an important_part 
in the training of recruits for the Chemical Service. 


Bengal Presidency. 


61. Loeation and Control of Institute The site 
the Provincial Institute should he: Caleutta, although ‘the 
need for sub-stations in other parts of the Provinee will 
no doubtarise Tate It i» understood that for the- 
purposes vf administration and finanee this research 
institute will be controlled by the Government of Bengal, 
although we were unable to obtain a definite statement 
to this effect from the Goverment. 


Training. —Conditions for training students for 
recruitment into the Chemical Service are undoubtedly 
further advanced in this Province than in any other. 
Preliminary training on the lines of an Honours’ degree 
and subsequent training im the methods of research 
are provided im the Presidency College and in the 
University College of Science. There is also anple 
opportunity for the necessary training in engineering 
at the Engineering College at Sibpur. There is, more- 
over, the University of Dacea in which no doubt recruits 
can be suitably trained. 


Bihar and Orissa. 


62. Localion of Institute—The chicf manufacturing 
centre of this Province is Jamshedpur, but the area of 
wineral depusits and of industries based thercon extends 
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into other parts of Chota Nagpur, and to the adjoining 
tract of Bengal. We, therefore, consider it inadvisable 
to Jocate the Research Institute at the centre of any parti- 
cular industry or group of industries, such as Jamshed- 
pur, Dhanbad or Asansol, and prefer to recommend that 
the Institute for chemical research connected with 
these seats of industries should be located in Ranchi, 
which, in addition to being situated within easy reach 
of all the areas referred to, possesses the advantage of a 
climate in which research work can be carried out all the 
year round. Purulia is geographically a convenient 
eentre, but the inferiority of the climate, and the fact 
that Purulia is. of itself of little importance, compel us 
unhesitatingly to declare for Ranchi as the most suitable 
location. Ranchi is connected with the centres of in- 
dustry by first class roads and it is intended to convert 
the narrow guuge railway on which Ranchi is situated 
to the broad gauge, and to carry through the connection 
‘to meet the main line in the Central Provinces. Ranchi 
is, therefore, not only accessible now both by road or rail, 
but it will become at an early date much more accessible 
both from the point of view of the industries themselves, 
and of the commercial centre on which the industries are 
based, Calcutta. . 


Control of the Tastituée—-The Government of Bihar 
and Orissa have, through their representative, expressed 
themselves unable to finance a Research Institute im their 
Province. They welcome, however, the foundation of 
such an Institute and desire if possible to be associated 
in its control. The Institute will deal with the industries 
of a well defined area of Bengal, and it may be that the 
Bengal Government may also desire to share in the 
control, but the subject is oue with which we do not feel 
ourselves qualified to deal, and, while we recommend the 
immediate establishment of an Institute by the Imperial 
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Government at the heart of the mineral and metallurgical 
industries of India, we feel that the question of the divi- 
sion of control must be left to the decision of the Imperial 
Government. 


Training—The new University Science Labora- 
tories at Bankipore wilh afford ample facilities for the 
training of chemists on the required lines. 


United Provinces. 


63. Location and Control of Institute-—Steps have 
already been taken to erect a Rescarch Institute at Cawn- 
pore, the industrial centre of the Province, and a 
Research Director has been appointed subject, we under- 
stand, to the approval of the Secretary of State. There 
is no doubt that sub-stations will also be necessary in 
other parts of the Province. 


Training—The Muir Central College, Allahabad, is 
suitable for training reeruits, and this will also be the 
case with the new University of Lucknow when it is 
created. 


Punjab. 


64. Location and Control of -Institute-—The 
Provincial Research Institute should be established at 
Lahore and should be in close touch with the Goverument 
College. At the present moment there are few industries, 
other than agriculture, of importance in the Province, 
although the field for development is a large.one and the 
raw matcrials considerable. It is evident therefore 
that this Research Institute will have to devote its 
attention almost entirely to the establishment and 


development of new industries. 
B4 


Training.—Suitable training can be imparted at thé 
Sayvernment College, and greater facilities will be avail- 
able when the proposed new buildings are erected ‘and 
equipped. It is hoped that facilities for training in en- 
gineering will also be provided. 


Burma. 


65. Location and Control of Institute—The Pro- 
vincial Research Institute will be located in Rangoon. 
We understand that the Government of Burma is pre- 
pared to adopt the scheme and to appoint a Director 
of Research. They are also prepared to erect the 
Institute at an early date. 


Training.—There is at present no adequate provi- 
sion in Burma for the training of students in research 
methods or for an Honours’ degree and it is suggested 
that promising students of the Government College should 
be sent to Caleutta for training. No doubt when the 
projected University has been ereated this defect will be 
remedied. 


Central Provinces and Berar. 


66. Location and Control of Institute—The 
Provincial Institute should be at. Nagpur and the 
Administration is, we understand, prepared to under- 
take the financing and control of the Institute. 


Training.—At the present time there is no adequate 
provision for training recruits for the service in this Pro- 
vince. Facilities for training will, However, be available 
when the new. College of Science is built and efficiently 
staffed. 


5. 


Assam. 


67. Assam was exeluded from the President’s pro- 
gramme. and we are therefore unable to express a de- 
finite opinion as to the location of a Research Institute 
in the Province. Assam is however the seat of many 
industries, developed and developing, and it will be de- 
sirable to take an early opportunity for an industrial 
survey. 


CHAPTER XII. 


The Bureau of Intormation and Record Office. 


68. The chief Bureau of Information and Record.office 
would be established at the Central Imperial Institute 
and would be complete in so far as it. would contain in- 
formation concerning the progress of chemical science 
and industry throughout the world. It would also hold 
a record of all work done in India both at the Central 
Institute and the Provincial Institutes, as well as else- 
where. Each Provincial Institute would also contain a 
Bureau of Information and Record office, which would 
be kept up to date by the issue at intervals of abstracts 
and précis by the Central Institute. 


If any information required by a manufacturer were 
not available at the Provincial 
Tastitute, application for infor- 
mation would be made to the Central Institute and, if it 
could not be supplied there, a request would be made by 
the Central Institute to the Department of Scientific and 
Industrial Research in England for any records they 
might be able to supply on the ‘subject. 


Bureaus of Information. 


Tt is desirable that all applications from manufac- 
turers and intending manufacturers should be made in 
the first instance to the Bureaus of Commercial and In- 
dustrial Intelligence which it is hoped will be constituted 
in the Provinces, because in this way applications of a 
chemical character would be separated from those which. 
were not based on chemistry and would be transferred 
for disposal to the Directer of Research. It is evident 
therefore that the puree os Information and Record 


office will form an important feature both of the Central 
Research Institute and the Provincial Research Insti 
tutes. and that a competent person must be appointed to 
the position of Record officer in each place. It is pos- 
sible that the post of Librarian can, in the first instance, 
be combined with that of Record officer, provided that 
an assistant Librarian is appointed. There is no doubt, 
however, that as the service grows the two posts will have 
to be separated and that a Record officer with an efficient 
staff will have to be placed in charge of each Bureau. 


The Library. 


69. Both the Central Imperial Institute and the 
Provincial Research Institutes 
should he equipped with complete 
Libraries containing, so far as practicable, a complete 
series of the more important scientific and technological 
publications issued throughout the world. It would be the 
duty of the Librarian at the Central Institute to issue 
periodically a list of all scientific and technological pub- 
lications relative to the work of the Service, and to cir- 
culate it to the various Provincial Research Institutes. 


Library. 


The Museum. 


70. There should be a Museum attached to each Pro- 
vincial Institute and to the Cen- 
tral Institute, in which specimens 
of raw materials showing the stages of their manufacture 
into finished products would be kept. There would also be 
instructional models showing the lay-out and equipment 
of factories dealing with the various industries based on 
chemistry. Since the Museum at the Central Institute 
would be divided into sections each dealing with some par- 


ticular branch of chemistry. each section could be conven- 
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Museums. 


iently placed in charge of a’Deputy Director. Asa gene- 
ral rule, although ngt-mceessarily so a Museum attached 
to the Provincial Institute. would dealwith products dealt 
with in that Provinee: while the Museum at the Central 
Institute would be ‘‘ All India“ in character 


Publications. 


71. In addition to the periodical publication of select- 
ed abstracts and précis of scienti- 
fic and technical literature, and 
the issue from time to time of Book-lists to which refer- 
ence has already been made, it would be the duty of the 
Board of Control of the Central Institute to issue, when 

required a publication containing a record of the complet- 
ed work, not only of the Central Institute but of all the 
Provincial Research Institutes. This publication should 
also contain such matters of general industrial interest 
as the Board of Control and the Provinéial Directors of 
Research might think desirable to make public. The pub- 
lication should be issued at as frequent intervals as pos- 
sible and every 12 months a year book should be issued 
containing progress reports and 
recommendations for develop- 
ment written by each Deputy Director and by the Direec- 
tor of Research of each Province. 


Publications, 


Year Book, 


New matter would be published in the periodical al- 
ready mentioned, hut it is not intended that publication 
in this way should preclude publiéation in the recognized 
scientifie journals. Indeed, it would be the object of the 
Service to encourage such publication, not only in order 
that the chemists attached to the Service might have every, 
chance of gaining scientific prestige similar to that avail- 
able to the academic research worker, but also in order 


that the work of the Scrvice might reach a wider public 
Ra 


than would be possible through the issue of its own pub 

lications. In order to achieve these objects, publication 
in the recognised ‘séientific journals must be made under 
the name of the man or men who have actually carried 
out the work and itot mider the name of the Head of tte 
Department alone. 


‘At first sight it may seem that a system of this.kind 
might lead to unnecessary. duplication, but this danger 
will be obviated by the fact that the papers published by 
the Central Institute will he very full in character and 
written in such a way as would make them intelligible 
to the edueated layman, whereas the scientifie publica- 
tions would be of the usual abbreviated kind required 
by publication committees and would be written for the 
information of the initiated only. No scientific publica- 
tion would be issued from the Central Institute without 
the approval of the Director Geral or from.a Provin- 
cial Institute without the consent of the Director of Re- 
search. Permission to publish should only be withheld 
when it is necessary in the interests of the State or, of a 
particular industry, that secrecy should be preserved. 


Chemical Survey of India. 


72, It has already been stated that in our opinion it 
is urgently necessary at the ear- 
liest possible moment to start a 
systematic chemico-botanical survey of the Indian For- 
_ts. It is no less urgent, in order to provide ade- 
quate data for the Bureau of Information, that steps 
should be taken in the immediate future to commence a 
chemical survey of non-forest lands. For example little 
or nothing is known’‘of the vast salt deposits at Kharagho- 


da. and gne of the first duties of the Director of Research 
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Chemical Survey. 


appointed to the Bombay: Presidency should be to erect 
a sub-station in this district and to subject the area to 
thorough investigation by a staff of skilled chemists 
in order to determine its industrial importance. India 
teems with examples such as this, but nothing can be 
done until the Director of Research in each Province 
has carried out a systematic survey of this nature. The 
survey should, as already recommended, be carried out 
in collaboration with other Departments in each Pro- 
viiice, but the Director General should be kept in close 
touch with the progress of the survey, and’ copies of 
the results should be sent to the Central Imperial Insti- 
tute for record. In order to earry out this survey 
effectively a considerable number of chemists would be 
required, a fiumber probably too great for the normal 
establishment of the Provincial Institute to supply. It 
may therefore be necessary for the’ Central Institute 
to second chemists to the Proyincial Institute especially 
for this purpose. 


CHAPTER XIII. 
Proposed Ministry of Science. 


73. The Industrial Commission propose to attach the 
Chemical Service to the Industries Portfolio, to which 
the acceleration of the industrial development of India 
is to be entrusted. The foundation of the industries 
of the country is laid in agriculture, in forestry, in the 
mineral deposits, in the air, and in the water and other 
power that is available. In view of this and in view 
of the close co-ordination that must exist between forest- 
ry, agriculture, industry and chemical research, we 
consider it advisable that the following departments 
should, in the ease of the Imperial Government, be at- 
tached to the same portfolio : 
Industries 
Chemical Research 
Forests 
Agriculture 
Geology 
Mines 
Fisheries 

and to these might be added 
The Botanical Survey 
The Meteorological Department and 
The Zoological Survey. 


In paragraphs 16 and 17 of ‘Sir Llewellyn Smith’s 


report it is pointed out that the projected Department 
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of Industries is stillin incubation and thata tempo- 
rary Board of Industries and Munitions is to be estab- 
lished during the transition period. We recommend 
therefore that, before the new Department takes final 
form, the allocation of subjects should be re-considered. 
In this way we believe that a step would be taken towards 
the establishment of that most, desirable and necessary 
of all Ministries, a Ministry of Science. 


74. It is too early to look for Ministries of Science 
in the Provinces, where we are 
faced with the question of ‘ re- 
served’? and ‘* transferred ”’ 
subjects. We observe, however, from Appendix F of 
the Joint Committee’s Report, that in Bombay Presi- 
deney the four scieritific Departments of Agriculture, 
Industries, Fisherics and Forests have been ‘trans- 
ferred ”’ and that in the other provinces, with the excep- 
tion of Assam, the first three of these subjects have also. 
been ‘‘ transferred. ’’ We have no hesitation in recorh- 
mending that Chemical Research, which is closely allied 
to, and bound up with, the majority of these Depart- 
ments, should also be made a “ transferred ’’ subject. 
We hope therefore that in time it may be possible to 
form Ministries of Science in the Provinces, as well 
as in the Central Government. 


Provincial Ministries of 
Science. 


CHAPTER XIV 


Position of the Director General and of Directors of 
Research. 


The Director General. 


75. The position of the heads of ‘‘attached’’ depart- 
Relation of Director Gene- ments, such as the Chemical 
ral to the Government of Service will be, has been dealt 

aa with by Sir Llewellyn Smith’s 
Committee in paragraph 53 of its report. The Com- 
mittee points out the difficulty under which an ‘ attach- 
ed ’’ department labours when dealing with the Govern- 
ment of India Secretariat through. the medium of out- 
side references, and has stated that ‘‘ the proposals: of 
‘* the Attached Office come to the Seeretariat as a receipt 
‘* from the outside, and the Secretariat naturally tends 
‘to develop a clerical branch corresponding to each 
‘* Attached Offiee for the purpose of examining these 
‘** proposals from a genera! administrative point of view. 
‘It is evident that unless the relations between the 
‘** Attached Office ‘and the parent Department are very 
‘carefully adjusted, and the criticisms of the Seere- 
‘triat kept strietly within proper bounds, there are 
‘* great opportunities for duplication of work to the 
‘* srave prejudice of the prompt and efficient transaetion 
‘‘ of business.’? In order to solve these difficulties, Sir 
Llewellyn Smith has proposed, in paragraph 78 of his 
geport, that heads of “attached” offices should in 
future note direct to the Secretary of the Department. 
His object is to prevent a proposal of an~“‘ attache a”? 
department being subjected to the minute and often un- 
intelligent criticism of a hierarchy of subordinate noting 
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offieers In the main department. Though we realise the 
presence of the disease and appreciate the correctness 
of the diagnosis, we do not consider that the suggested 
remedy will provide a cure ; for the tendency to treat 
references from ‘ attached ”’ offices as outside reccipts, 
and to note upon them as of ‘ore, will still remain. 


Sir Llewellyn Smith has referred in paragraph 53 
to the ‘advisory’? departments (the Inspector General 
of Forests and the Director General, Indian Medical Ser- 
vice) and to the procedure by which they are governed. 
We have made enquiries and have ascertained that 
the Director Gencral, Indian Medical Service, and the 
Inspector General of Forests have little or nothing in 
common. The former has an independent office and cor- 
responds with the Government of India from outside. 
So far as administration is concerned he is subordinate 
to the Home Department, in the case of sanitary ques- 
tions to the Edueation Department and with reference 
to Medical ‘Stores to the Army Department. The 
_ Inspector General stands on a different footing and 
presents an analogy which we desire to follow. A brief 
description of his positiou is therefore given below. 


The Inspector General of Forests performs two 
functions. Tn the first place, he is the head of the Forest 
Branch of the Government of India Secretariat (Rev- 
enue anc sAgriculture) and in this position he deals with 
all Government of India correspondence relating to 
Forest subjects. The papers wher received in the main 
Seeretariat are sent to the Assistant Inspector General 
from whom they proceed to the Inspector General. .The 
latter forwards them dircet to the Secretary to Govety- 
ment (Revenue and Agriculture), who submits them to 
the Member of Council. The Inspector Gensral is also 
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empowered to send papers direct to other departments 
of the Secretariat, before submitting them to the Mem- 
ber through the Secretary. In the second place, the 
Inspector General controls the Forest Research Institute 
and College, Dehra Dun. In the exercise of control he 
holds the powers of a Local Government and in this 
capacity, as well as in some other branches of his work, 
he ought in theory to deal with the Government of India 
in the form of an outside reference. In the case of an 
officer so situated, this method of correspondence is both 
clumsy and unnecessary, and in practice the Inspector 
General adopts the procedure of the Secretariat note. 
We consider, it essential to real efficiency, that an exactly 
similar ‘relationship to that existing between the 
Inspector General and the main Government of India 
Seeretariat, should be adopted in the case of the Director 
General of the Chemieal Service : in which case both he 
and his office will be incorporated in the parent Depart- 
ment and his proposals wil! proceed direct to the Mem- 
ber through the Secretary to Government. 


In paragraph 79 of the Report of Sir Llewellyn 
Smith’s Committee it is recommended that ‘‘ heads of 
*¢ ¢ attached ’ offices should he allowed to correspond on 
‘technical matters direct with departments other than 
“that to which they are directly subordinate.’’ The 
Committee in making this recommendation scems to 
have underestimated the necessity and the position, and 
we would insist that the Director General should be 
placed in the ‘same category as the Inspector General 
of Forests with regard to his powers of correspondence. 
Sir William Meyer in his memorandum on the ‘‘ Origin 
and Functions of the Indien Governments ’’ has pointed 
out that the Inspector General of Forests ‘‘ can also 
‘‘ eorrespond direct with Local Governments and Conser- 


‘¢ vators on technical matters and with reference to his 
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‘‘ inspections.’? And in article 26 of the Forest Code 
yt is pyescribed that the Inspector General may corres- 
pond direct with the Chief Conservators and Conser- 
vators ‘‘ on professional subjects ’’ and with Local Gov- 
ernments ‘‘ with reference to any professional matter.’’ 
We recommend that the Director General of the Chemi- 
eal Service should have the right to correspond with the 
heads of other Imperial Departments, with Loeal Gov- 
ernments, with Directors of Research and with Chemists 
seconded to other departments on strictly technital and 
professional subjects. 


We have stated in paragraph 21 that the Director 
General will also be Director of the Central Research 
Institute. As Director of the Institute he will be 
assisted by the heads of the different departments of 
chemistry, who are to be designated- Deputy Directors. 
And in his capacity as Director, he must, like the Inspect- 
or General of Forests and the Agricultural Adviser to 
the Government of India in the case of the Research 
Institutes at Dehra Dun and at Pusa, be granted the 
powers of a Local Government. 


76. His headquarters will be with the Government of 
India and, as a considerable portion of his time will be 
spent at the Central Institute 
and a certain amount of time be 
devoted to general touring, he will require the help of 
a Personal Assistant. The latter must be a senior officer 
of standing, selected on account of his administrative 
ability ; for he will not only relieve the Director General 
of all routine work but will, during the absence of tt 
latter, deal directly hoth with the Seerctary to Gov 
ment and with the Central Institute. The Pr 
Assistant will, in these circumstances, act in the 
of a deputy to the Director General. W-< 
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Deputy Director General. 


propose that he should bear the designation of Deputy 
Director General. 


77. We consider it desirable, as we have already stat- 
Relation of Director Genee @¢ in paragraph 23, that the 
ral to Provincial Govern- Director General should be in a 

gee position to tour throughout 
xndia, in order to co-ordinate the work being carried on 
in'the Provinces. To secure this object the assent of 
the Local Governments is necessary and we would sug- 
‘gest that Provincial Governments and Adminstrations 
should issue a general authorisation to the Director 
General to visit their Provinee. It would furthermore 
be advisable to extend the authorisation to the Deputy 
Directors, who are the heads of the different ‘Depart- 
ments of Chemistry at the Central Institute. The 
Director. General will not himself be personally 
conversant with all branches of chemistry and will find 
it necessary to depute the Deputy Directors to the 
Provinees to deal with the subjects in which they are 
specialists. But, in any ease, the authorisation would not 
be made use of without previous intimation to the Local 
Government or Administration concerned. 


Directors of Research. 


78. In some of the evidence which has been placed 
Relation of a Director of before us, it has been assumed 
Research to his Pro- that the heads of the Provincial 
Man Soverneen Research Institutes will be sub- 


ordinate to the Directors of Ludustries. 


Tt has further been stated that the functions of the 
Yepartrients of Industries and Research will be so 
interrelated that no clear division can be made. 
however, after considering the report of the 
Commission, come .to the conclusion that a 
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elear line of demarcation exists. A brief. enumeration 
of the proposed functions of the Director of Industries 
wil make this clear. They may be classified as fol- 
lows :— 

I. Village Industries—One of the most important 
tasks assigned to the Director is the resuscitation of cot- 
tage industries, chief among which, and one of vital im- 
portance to the country, is handloom weaving. 


TT. Technical Education.—To the Director of Tn- 
dustries will. he entrusted the duty of initiating and 
controlling technical education, through the medium of 
Trades Schools, Industrial Schools, Schools of TWandi- 
eraft and of Arts, Teehnieal Schools and Schools of 
Technology. 


III. Industrial Engineering —It is proposed that 
the Provincial Departments of Industries should in this 
respect be modelled on that of Madras, where an Engin- 
eering branch is already in being which embraces sec- 
tions for the boring of wells, for irrigation by means of 
oil and gas engines, and for the erection and maintenance 
of up-country factories such as mills, gins and presses. 


IV. Home Office work—This includes responsi- 
bility for the working of the Factory, Boiler and Electri- 
eity Acts, and will probably include a labour branch 
dealing with industrial welfare and industrial unrest. 


V. Stores—The Industrial Commission suggest in 
paragraph 197 of their report that the purchase of stores 
in the Provinces. should be mgde through agencies form- 
ing part of the Provincial Departments of Industries. 


VI. Pioneer Factories.—With the first five main 
branches of work, the Department of Research will have 
nothing to do. It is in the case of the pioneer factory, 
however, that the two Departments will have to keep in 


close touch and to work in conjunction. But the’line 
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of demarcation seems clear, for the Director of Research 
will pioneer only such factories a8 are based on ¢esearch 
earried out in his Institute. 


VII. Intelligence —It is true that the Director. of 
Industries is to be made responsible for the supply of- 
commercial and industrial information, and that the 
Director of Research will also have an information 
bureau, but it is no more necessary to subordinate the lat- 
ter to the former than to subordinate the Forest and Ag- 
ricultural Departments, which also collect and distribute 
information with regard to their own particular subjects, 
to the Department of Industries. 


Not only, therefore, is there a clear line of demarea- 
tion between the two departments, but it should be 
obvious that it is out of the question for one Director 
to direct ‘another, especially when the latter officer has 
different and distinct functions and is of the same rank 
and importance. At the present, it may be taken for 
granted, Provincial Departments of Agriculttre, In-~ 
dustries and Forests work in co-ordination with, and not 
in subordination to, one another. And should further 
co-ordination be required, it can without difficulty be ob- 
tained by subordinating departments, the work of which 
it is desired to correlate, to the same Minister or Member 
of Council. 


We have had under consideration the report of Sir 
Llewellyn Smith’s Committee and have recommended 
that the Director General’s office should form part of 
the Government of India Secretariat and that the posi- 
tion and procedure adopted j in the case of the Inspector 
General of Forests atord the best method by which the 
work of an “ attached ” officer and “ attached ’’ depart. 
ment can be most successfully initiated and carried 
through. We recommend that, in the case of the Pro- 
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vinees, the Direetor of Research should, if possible, be 
p'aced in a similar position, and that, if it is found im- 
possible to make his office a branch of the Secretariat, 
he should at least be placed on the footing recommended 
in paragraph 78 of the Report of the Secretariat Pro- 
cedure Committee and should note to the Secretary direct. 


This proposal may be held to place the Director of 
Research in a privileged position when compared with 
the heads of analogous departments, such as the Directors 
of Industries, Agriculture or Fisheries, but the correct 
remedy is not to place the Director of Research in a 
position which Sir Llewellyn Smith’s Committee has 
condemned bit to place all the heads of ‘‘ attached ”’ 
departments in a similar position. Not only has the 
Seeretariat Committee, which was appointed to make 
recommendations on this and similar points, pointed out 
the disadvantages of the existing procedure and suggested 
a remedy, but the Industrial Commission in paragraph 
312 of its report has put forward a similar drastic 
recommendation. We have moreover been impressed 
by the fact that the heads of the departments whom we 
consulted have, of their own initiative, broached this very 
question, and have declared that the present relation 
between ‘attached ’’ departments and Government 
Seeretariats has not only been inimical but in many, 
cases crippling to the working of their department. It. 
is impossible to mention names, but it is a striking fact 
that the more distinguished the officer consulted the more 
emphatic was he that the present Sceretariat procedure 
acted as a dead hand on progress and development. 


We further recommend that’Directors of Research 
should -be empowered to correspond direct with the 
Director General. 

1 


CHAPTER XV. 
Recruitment to the Chemical Service. 


79. The suecess of the Imperial and Provineial 
Research Institutes will depend on the ability of the 
chemists with which they aré staffed. It is our intention 
that these laboratories should be staffed mainly by 
Indians and the question of the reeruitment of suitable 
men is therefore of the greatest importance. . We have 
Jaid down in paragraph 33 the general qualifications 
which will be required, and it is our object to detail here 
the procedure which we consider will be necessary if 
satisfactory appointinents are to be made, since we are 
strongly of opinion that in, the past the method of 
recruitment to the various scientific serviees has been 
unsatisfactory 


Recruits to the Chemical Serviec may be divided into 
the following four classes :— 


(1) Chemists recruited to the Service from out- 
side India, 
(2) Chemists recruited in India to the Service, 
(3) Assistant Chemists recruited dircet from In- 
dian Universities, 
and (4) Specialists recruited temporarily for the deve- 
lopment of particular industries. 


80. There should be no differentiation in the method 

of appointment of Indians and 

Europeans, and the appointment 

of all members of the Imperial Service, whether Indian 
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Methods of recruitment, 


or European and whether recruited in India or elsewhere, 
should be made by the Secretary of State on the nomina- 
tion of the Government of India. With regard to the 
actual selection, we have had before us the Secretary of 
State’s despatch, No. 169 of 27th November 1919, and we 
note that both the Seeretary of State and the Government 
of India have accepted the principle of Selection Com- 
mittees for recruitment to the Educational. Service, 
whether Imperial or Provincial. We accept the princi- 
ple and proceed to formulate our proposals accordingly. 


81. Ia the case of officers recruited to the Chemical 
Service, the nominating authori- 
ty will be the Government of 
India. The appointment of the Selection Committee will 
therefore rest with them. ‘Fhe Selection Committee must 
be composed of Chemists, who possess a knowledge of, 
and are in touch with, the Universities and Training 
Institutions both of India and Europe. The Committee 
must further possess a knowledge of Indian conditions 
and must be fully cognisant, so far as European recruits 
are concerned, of the type of man who is likely to prove 
suitable to Indian conditions -and to the requirements 
of the Chemical Service. 


Selection Committee. 


We therefore recommend that the Selection Com- 
mittee should be an Indian Committce and not a Com- 
mittee sitting in Europe, and we believe that the body. 
that would best fulfil our requirements would be the pro- 
posed Board of Control. The Board of Control will be 
composed of eminent Chemists, experts in different 
branches of Chemistry, and in frequent touch with Uni- 
versities and Professors of Chemistry. So far as Indian 
candidates are concerned, they will be able to obtain from 
local Directors of Research, and from the University, 
and College Professors, a review of the work and of the 
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conduct and: character of the candidates in the College, at 
the University or in the Department. And they will be 
able to summon all candidates to a personal interview, 


82. Indian nominees to the Service should be 

recruited in India and not in 

Europe, but in the -case of 

Indians who have received their training in Europe, and 

who apply to the Béard of Control for nomination, their 

recommendations will come from Europe as well as from 
India. 


Indian Recruits 


As regards the recruitment of European members 
of-the Service, the President and 
Members of the Board of Control 
will be in constant touch, both when in India and when on 
leave, with the Universities and Scientific Societies of 
Great Britain. They will therefore be in a position to 
make recommendations to the Government of India with 
regard to European entrants to the Chemical Service. 


European Recruits. 


83. All appointments to the Chemical Service should 
be subject to probationary service for a period of three 
years. The period of probation should be open to 
termination at onc month’s notice, given by either party. 
Probationers whose services had been thus terminated, 
would reecive, in the ease of an officer appointed in 
India, his return rail fare, and in the case of an officer 
recruited abroad, his passage to England or to the 
country of embarkation. 


84. Assistant Chemists should be appointed by the 
Board of Control in the case-of 
Departments attached to the Im 
perial Government, and by the Local Governments in the 


ease of the Provinces. We recommend that the selection 
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Assistant Chemists. 


for the latter appointnients should be entrusted to a Pro- 
vineial Selection Committee; of which the Director of 
Research should be Chairman. ‘Assistant Chemists 
should be on probation for two years. If after this period 
they appear to. be suitable for eppointment to the Im- 
perial Service, they should be sent on deputation to 
Europe, or elsewhere, for a further period of train- 
ing. They will on their return to India be eligible 
for appointment as Members of the Service, when 
vacancies ‘arise. We anticipate that eventually the 
majority of our recruits will enter the service through 
elass (3), and we consider that, as a general rule 
and under existing conditions, it is inadvisable that 
a chemist should be appointed to the Imperial Service 
who has not had a course of training outside India. 
Tn the case of men of proved ability this rule should be 
slaxed. 


85. The recruitment of specialists for temporary ap- 
pointments stands on a different 
footing. They will be men of 
special qualifications, recruited on special terms, and will 
not be members of the Service. Their method of selec- 
tion must therefore vary and we content ourselves with 
recommending that the nomination of a specialist be 
made by the Imperial Government, or by the: Local 
Government requiring his services. 


Recruitment of Specialists. 


86. There is another matter that requires mention, 
Posting of Chemists to Pro. When dealing with recruitment, 
vinces and other Depart and that is the posting of 

ae members of the Service to the 

Provinces and to other Departments. The‘appointment 

of Chemists to Provincial Research Institutes or to Pro- 

vincial Departments will be made by the Local Govern- 

ment. Such appointments will doubtless be made on the 

recommendation of the Director of Research or of the 
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head of the Department, but in all cases, as the nominees 
are drawn from the Imperial Service, the appointment 
must be made in consultation with the Director General. 
Should the Director General consider that no available 
member of the service is suited to the post, or should the 
Local Government consider the nominee unsuitable, it 
will be open to the Local Government to request the Gov- 
ernment of India to recruit a man for them from outside 
the ranks of the service, or to sclect their own man from 
outside the service. Jn the latter case the Local Govern- 
ment must submit their nomination to the Secretary of 
State through the Government of India, but without the 
concurrence of the Government of India a recruit so 
selected will not be a member of.the Chemical Serviee. 
The Heads of Imperial Departments should be placed in 
a similar position with regard to chemists they desire to 
recruit to their departmen:. 


CHAPTER XVI. 


Pay, Pensions, Leave and Allowances. 
Pay AND PENSIONS. 


87. In 1912 a Royal Commission was appointed to in 
vestigate, among other cognate questions, the conditions 
of service, salary, leave and pensions of the Indian Ser- 
vices. They reported in August 1915, but it is only during 
the last year that the Secretary of State has dealt with the 
questions raised>“ We have before us his decision on the 
subject of pensions and on the scales of pay which he has 
laid down for the majority of “Imperial Services. A 
general scale of pensions has been prescribed for all civil 
departments, with the exception of the Indian Civil 
Service, the pension of which service is fixed by statute 
and has been dealt with in a separate communication. 
But we understand that all the affected services are pro- 
foundly dissatisfied, and that the whole question must be 
reconsidered. 


88. With regard to pay, we find that each ser- 
vice has been cealt with separate- 
ly ar” general 
principles, such as tir and, 
in the case of sor 

ciency bars, » 


definite. — 


Comparisons of pay. 


allowances have been based. ‘To illustrate this remark, 
instances of these divergences are given below :— 


INITIAL PAY— 
Forests .  « oe we Rs. 450. 
Public Works .« + tw Rs. 450. 
Educational Service . Rs. 400 plus O.S. A. of Rs. 150. 
Geological Survey « RBs. 400 plus O. S. A. of Rs. 150. 
Tudian Cwil Service. Rs. 450 plus O. 8. A. of Rs. 150. 
Police... oe we ow Rs. 375 plus.O. 8S. A. of Rs. 125, 
Time ScaLe MaximMa— 


Foresis + ws ms «Hs. 1,600, 

Public Works © oe oe Res. 1,690. 

Educational Service - Its. 1,250 plus Rs. 250 0.8. A. 
plus 20 per cent. selection 
posts. 

Potice . 2. we) Rs. 1,150 plus Rs, 250 O. S.A. 

Geological Survey. . Rs. 1,200 plus Rs. 250 O. 8: A. 


Pay or ADMINISTRATIVE Posts— 
Suptg. Engineers. Rs. 1,750-—-100—-2,150. 
Conservators .. Rs. 1,750—50—2,000. 
D.I.G. Police . . Rs. 1,600—100--2,600. 
Supdis.  Geologicat Rs. 1,900—1V0—-2,000. 
Survey. 
Pay or HicHER ADMINISTRATIVE Posts=- 
Chief Engineers. « Rx. 2,750—125—3,000 plus Sec- 
relaviat allowance. 
Chief Conservators . Rs. 2,500—125—2,750. 
D. P. 21. Major ‘Rs. 2,500—L00—8,000. 
Provinces. 
I. G. of Police, Maior Xs. 2.900--100—8,000. 
P: 


sg. 150: 
Rs. 200. 
200, 


OVERSEAS ALLOWANCE—conitd. 
Geological Survey First 4 years . . Rs, 150. 
5th to 8th . . . . Rs. 200. 
Thereafter . . . « Rs. 250. 
Indian Civil Service First 7 vears . . Rs. 150. 
Sth tollth . . 4 »« Bs. 200, 
Thereafter . . . . Rs. 250, 


Indian Police First 6 years . . . Rs. 125. 
7th to 10th . . . . Rs. 150, 
lithto 13th. . . . Rs. 200. 


Thereafter . +. . . Rs. 250. 
EFFICIENCY BAR— 
Indian Civil Service At the end of 12th year. 


Public Works At the end of 8th year. 
Trdian Peiice At the end of the 9th and 18th 
Vvears, 


We have not been able to find any underlying princi- 
ple or reason on which these differentiations are hased, 
which might guide us in framing our own suggestions 
and which we should be bound to follow. We understand 
moreover, that on account of these differences as well as 
for other reasons, the majority of the départments 
affected are dissatisfied and are pressing both for recon- 
sideration and for the removal of a differentiation which 
has no clearly recognisable basis. We are, therefore, come 
pelled, in formulating our proposals with regard to pay 
and pensions, to travel bevond the seales of pay and 
pension which have recently been promulgated . and to 
endeavour to put forward a scheme based on definite 
reasons and clear-cut and intelligible principles. 


89. The main considerations on which we propose 
to ground our recommendations 
may be summarised. They 
are :— 

(1) that the scales of pay and pension must be suffi- 


cient to attract the type of recruit required, 
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Beasons for recommend- 
ations. 


without being extravagant and without. con- 
stituting an undue burden on the tax-payer. 


(2) that the principle of an overseas allowance 
js essentially sound, both for Europeans who 
serve in India and for Indians deputed for 
service abroad, 


(8) tHat, in the case of scientific services, the time 
scale musv be based on age and not merely on 
length of service, 


(4) that retirement must be based on age and not 
on length of service, 


(5) that increments of pay must be greater in the 
earlier years of service than in the later years, 


and (6) that a pension represents remuneration for 
services rendered, and that, while the mini- 
mum pension must be sufficient to enable an 
officer to live free from penury after retire- 
ment, officers who have been selected for 
administrative posts--and selection will be by 
merit and not by seniority—must receive a 
pension adequate to mark the value of their 
special work and services. 


90. In accordance with these principles we put for- 


Scale of pay. ward the following proposals as 


to scales of pay, pensions ‘and 
conditions of retirement. 


A. Time ScaLte— 


Age. Year, Pay. Overseas Total. 
allowance. 
Rs. Rs. Rs. 
20 1 400 150 550 
26 2 500 150 650 


A. Tre Scate—contd. 


‘Age. Year. Pay. Overseas Total. 
allowance. 
Rs. Rs. Rs. 
27 3 600 150 750 
28 4 700 150 850 
29 5 800 150 950 
30 6 900 150 1,050 
31 7 1,000 150 1,150 
*Tefficiency bar— 
32 8 1,040 200 1,240 
33 9 1,080 200 1,280 
84 10 1,120 200 1,320 
3d 1l 1,160 200 1,360 
36 12 1,200 200 1,400 
a7 13 1,240 250 1,490 
38 14 1,280 250 1,530 
39 15 1,320 250 1,570 
40 16 1,360 250 1,610 
41 17 1,400 250 1,650 
49 18 1,440 250 1,690 
48 19 1,480 250 1,730 
44 20 1,500 250 1,750 
45 21 1,500 250 1,750 
46 22 1,500 250 1,750 
47 23 1,500 250 1,750 
48 24 1,500 250 1,750 
49 25 1,500 250 1,750 
N.B—The efficiency bar applies only to pay and not to the overseas 
allowance. 


B. Pay or ADMINISTRATIVE POSTS— 


(1) Superintendents of ) 
Ordnance Factories, 


The Chief Inspector of 


Explosives, Rs. 1,750—100—2,150. 


and such other officers as 
may be held to be of equi- 
valent rank. 


Deputy Directors at the 
Central Institute. 


(3) The Director General Rs. 3,500, 
&1 


' 

| 

J 
(2) Directors of Research, 

t Rs. 2,000—100—2,500, 


The seale of pay, both as regards the initial rate 
and the maximum, has been fixed with the desire to attract 
to science a proportion of the brains and ‘intellect 
which, in India, have in the past sought an outlet in the 
legal and literary professions. By providing an adequate 
career in science for University men of the front rank, 
we hope to attract the ercam of the 1mdergraduates of 
‘Indian Universities. With regard to European recruits, 
it is necessary that the Serviee should provide sufficient 
pay and prospects to enable the Universities of Great 
Britain, and the Institute of Chemistry, to reeommend 
the Indian Chemieal. Service as a suitable career, even for 
the most talented of chemistry graduates. 


91. The incremental system possesses one novel 
feature. Promotion in the time 
scale is made by increments 
of one hundred rupees during the fitst seven years 
of service and by increments of forty rupees thereafter., 
The justification for this novel feature—and we hope 
that the views we hold will find general acceptance— 
lies in the fact that, in a Service recruited at the age of 
25, a small increment is insufficient to mect the cost of 
living at a time when the majority of officers are married, 
or are contemplating matrimony, with consequent rapidly 
rising expenditure. ‘And the expenditure rises more 
rapidly than can be met by a fifty rupce increment. 


Incremental system. 


The remark applies to Indians and to Europeans. 
alike. The Indian will, in all probability, be married 
before he joins the serviee and will have already ineur- 
red the responsibility and the increased expenditure 
involved in parenthood. Morcover the Indian who has 
joined as Assistant Chemist, and who has been selected 
for training in Europe before he joins the Service, will 


for two years be compelled, with the assistance it is true 
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of an overseas allowance, to reside abroad. ‘And there 
will be a tendency for Indians, who have received a train- 
ing in Europe, to adopt a seale of living which renders 
fiberal remuncration, and a liberai increment during the 
“ difficult,” period, essential. The European will, in the 
majority of cases, have married by the age of 30 ; and 
matrimony,. with its concomitant of a divided family, 
brings a heavy financial bur den in its train. If, however, 
a European has attained a salary of Rs. 1,000 by the end 
of his 30th year, he will be freed from anxiety as to the 
making of ends meet and he will, with the help of his 
overseas allowance, be able to send his family to the hills, 
and when necessary to. England, and-to bear the expertise 
of maintaining two establishments. An annual incre- 
ment of fifty rupees, which is the generally accepted in- 
erement, will bring an officer to a stage at which he can 
afford to bear the burden of a family, and undertake the 
education of his children, only at the age of 40, by which 
_ time he would have attained the salary of eleven hundred 
rupees a month. An added advantage of the proposed 
system—and one that is of peculiar importance in the 
case of a scientific worker—is that he will beable to de- 
vote himself to research with a mind free from petty, 
pecumiary worries. 


These remarks may be held to apply to all services 
alike, but in the ease of the Chemical Service an accelerat- 
ed increment, in advance of the usually accepted standard 
‘of fifty rupees, is necessitated by the fact that we propose 
that members of the Service, who have not attained ad- 
ministrative rank, shall be compulsorily retired on attain- 
ment of their 50th birthday, that is, after a normal ser- 
vice of twenty-five years. 


We have proposed a salary of Rs. 1,500 as an ade- 
quate maximum and we consider it reasonable that offi-. 
cers, whe do not rise above the time scale, should receive 
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this salary for the last six years of their service. For 
this and for other reasons, we have refrained from adopt- 
ing the principle of selection posts, which has been ap- 
plied by the Secretary of State to the Department of 
Education. We have fixed the annual increments bet- 
ween Rs, 1,000 and Rs. 1,500 at forty rupees, since, after 
a standard of comfort has once been attained, the neces- 
sity for large increments has diminished. 


92. The need and justice of an.overseas, or ex- 
patriation, allowance ha've long 
been recognised, and in the 
ease of the Services, the pay of which has been most 
recently revised by the Seeretary of State, this principle 
has been adopted. We have accepted the rates of Rs. 150, 
Rs. 200, and Rs. 250 as reasonable, and we have made the 
rate of Rs. 150 coincide with the period of rapid inere- 
‘ment, The allowauce has been raiséd thereafter to meet 
the increasing expenditure of an officer whose family is 
being educated in Europe. Irom the 32nd to the 36th 
years of age inclusive, we have added an allowance of 
Rs. 200 and thereafter we have proposed an allowance of 
Rs. 250 a month. These allowances we consider ade- 
quate, both for Europeans serving in India and for In- 
dians who are deputed, during the period of their service, 
for study abroad. 


Overseas allowance. 


93. We have fixed the age of retirement at 50, because 
we believe that an officer who 
has reached that age, and 
who has spent the effective part of his life in 
Government service in this country, has already passed 
the period of maximum efficiency. Moreover statistics 
have proved that officers who are compelled, as at present, 
to spend thirty years in the service of the State, or who 
retire at the existing superannuation age of 59, sur- 
vive only for a few years to enjoy the leisure that they 
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Age of retirement. 


have earned. In the case of two departments for which 
the figures have been worked out, we.are informed that 
the average period, over which a pension has been drawn, 
has been less than five vears. In the interests therefore 
of the State and of the individual alike, we consider that 
retirement should be enforced at the age of 50. We do 
not propose however that the principle underlying Ar- 
ticle 459 (b) of the Civil Service Regulations* should be 
abrogated, nor do we consider that the rule should apply 
to the Director Gencral, who ought, in our opinion, to 
hold the post for a minimum period of three years. 


94. We have selected, the age of 25 as the starting 
point of “our table, for we 
expect that recruits of the 
stamp and training required will have completed their 
24th year by the time that they join the service. Should 
however an officer be recruited before he attains his 25th 
birthday, he will remain on the minimum pay until he 
completes his 25th year of age, when he will obtain his 
first increment. For the purposes of.our time scale “we 
have adopted the principle of an efficiency bar, and have 
based the limit, not so much on age or years of service, 
as on income. We consider that Rs. 1,000 a month 
gepresents the limit of income which should be paid to 
an officer who has been debarred from further promotion, 
and that no officer who has been proved inefficient 
should receive a higher rate of pay. We have, however, 
continued the overseas allowance even after the bar 
begins to operate, inasmuch as the causes, which have 
led to its institution, remain unaffected. We do hot 
consider, however, that the imposition of an effieiency bar 
is the ideal or the correct-method of disposing of the 
inefficient. It is to the best interest of the State, of the 
taxpayer, and of the Service that the failures should 


Age of recruitment. 








"See ‘Appendix Tl. 
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be removed. TwoRoyal Commissions whieh have sat 
in recent years, the Deeentralisation Commission and 
the Public Services Commission, have alike recom 
mended that the inefficient should not be retained in 
service, but should be weeded out. The Publie Services 
Commission, in concluding their remarks with regard to 
the ‘‘ compulsory retirement of inefficient officers ”’ have 
stated that ‘‘ we need only place on record our sense 
‘* of the importance to the service of a strict and regular 
‘* application of the principles to which the Seoretary 
‘‘ of State has given his sanction.’? In view of the fact 
that the introduction of an efficiency bar by the 
Seerctary of State in his more recent despatches has 
Jed us to believe that the reeommendations of the two 
Royal Commissions referred to have been lost sight of, 
we desire, while retaining the efficiency Bar, to call 
attention once more to the need for the strict enforcement 
of those recommendations. 


At the same time as it may happen that officers 
are recruited to the Service when less than 25 years of 
age, it may be found that men whom it is desired to 
recruit are over that age. To meet. such cases, we 
reconunend that recruitment to the service should be 
permissible up to the age of 80. An entrant so appointed 
would receive the pay appropriate to his age and would 
he cligible for the Serviee pension.. A chemist, recruited 
after he had passed his 30th birthday, would not join the 
Service, but would enter Government employ on a special 
agreement. 


%. In fixing the pav of the administrative posts, we 

_... dueve’ eonsidered the -salaries 

oe ee eeate -awarded to officers holding simi. 

Jar posts. in other departments. 

Our recommendations are, however, based rather on the 

responsibility of the posts and the requirements of the 
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Service, than on a comparative estimate of the relative 
importanee of the Chemical and other Services. 


The post of Director-of Research is one which re- 
quires administrative capacity and force of chayacter in 
a marked degree, that of Superintendent of an Ordnance 
factory also carries heavy responsibilities. ‘The pay of the © 
Deputy Directors at the Central. Institute has been so 
tixed as to attract men of high scientific attainments to the 
Service. The same seale has been adopted as for Direc- 
tors of Research, for, while the lattes represent a different 
type of officer with different qualifications, cack, in his 
own line, is earrving out work of great importance to the 
country and deserves remuneration of equivalent value. 


in addition to retirement at the superannuation age, 
we consider that it should be open to Government to 
retire an officer at an earlier age, and with this object we 
propose that Government should have the right to retire 
an officer at the age of 46, if they are satisfied that it is 
not essential in the interests of the public or of the Service 
that he should continue in employment. At the same 
time we recommend that members of the Service should 
have the option of retirigg, with the permission of the 
Government under whom they are serving, at the age 
of 46. Retirement at the age of 46 would carry a reduced 
pension. 


For the Direetor General we have proposed a fixed 
salary of Rs. 3,500 a month. In view of his position and 
in view of the fact that he will have three headquarters, 
Simla, Delhi and Dehra Dun, we believe that the salary 
proposed is moderate and reasonable. 


96. Assistant Chemists will be officers of Provincial 

rank, although the post of Assis- 

taut Chemist will form the main 

avenue of recruitment to the Llinperial Serviee, It 
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Assistant Chemists. 


is only those Assistants, who are devoid of the necessary 
talent or ability, who will remain Assistant Chemists 
throughout their service. For these we recommend a 
salary of Rs. 150—25—200--20—500. Assistant Che- 
mists should be compulsorily retired after completing 
twenty-five years’ service, by which time they will have 
drawn their maximum pay for the last seven years of 
theit service and should be cligible for a pension of 
Rs, 250 a month. 


97. There will be a number of officers, both of Im- 
perial and Provincial rank, who 
will be attached to the Chemical 
Service although not members of. it. Such officers are 
the Engineers who will be attached to the Institutes, the 
Librarians, the Record Officers, and the Curator of the 
Museum at the Central Institute. There will also be a 
number of foremen and engineering and. allied sub- 
ordinates. The pay of these officers must be determined 
after the need for their services has arisen. 


Pay of Special Officers. 


98. The. seale of pensions for officers .of:the Civil 
Serviees has been preseribed 
iv Resolution No, 1085-E.A. of 
the Finance Department of the Government of India. 
We have already pointed out that this scale has proved 
unacceptable to the concerned services, and we regret 
that we are unable to accept it as suitable to the Chemical 
Service. We, therefore, put forward our own proposals 
as to the minimum pensions which we consider acceptable. 


Scale of pensions. 


We recommend a standard pension,of Rs. 6,000 for 
officers who reach the age of superannuation, that is, on 
attainment of 50 years of age. For officers who retire, 
or are permitted to retire, at the age of 46, we recommend 
& pension of Rs. 5,000. When pensions are paid in 
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countries the currency of which is not on a rlipec basis, 
the pension should be payable at the rate of exchange 
eurrent, at the time of payment, between the British 
and Indian Governments, subject to the condition that 
2s. is fixed as the minimum rate at which the rupee will 
be converted into sterling. 


Offiecrs, who have risen to administrative rank, 
should draw an extra pension of Rs. 300 a year for each 
year of service in such rank, and among them we include 
Directors of Research, Deputy Directors at the Central 
Institute, Superintendents of Ordnance Factories, the 
Deputy Director General and the Chief Inspector of Ex- ° 
plosives. Special pensions of this nature-should be sub- 
ject to a maximum of Rs. 2,500, but should not be con- 
fined, as at present, to officers who have held the post for 
three completed years of effective service. 


For the Direttor General we recommend a pension 
of Rs. 10,000 provided that he has held the post for a mini- 
mum of three years’ effective service. 


Experience has shown that, save in exceptional cases, 
it is not in the interest of the Service or of administra- 
tion that an officer should hold the saane administrative 
post for more than five years, excluding periods of leave 
or of absence from duty. We therefore recommend that 
an officer, who has held the same administrative post for 
five years of effective service and who is not transferred’ 
to another or higher administrative post, should, unless 
unquestionable public grounds for his retention exist, be | 
compelled to retire, provided that he has reached the age 
of 46. In such a ease he should receive the special pen- 
sion for which officers who attain administrative rank 
are éligiblg. 
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99. Fn addition to pensions which have been earned 
at the retiring age, mention must 
be made of iuvalid pensions. 
We recommend that invalid pensions should be granted 
to officers who are compelled to retire on medical certifi- 
cate after the completion of their 34th year. In their 
case we recommend an invalid pension of Rs. 2,000 a year 
and we recommend that for every further year of service 
a sum of Rs. 250 should be added so that, for instance, at 
the age of 45 an invalid pensioner would reccive 
Rs. 4,500 a year. At the age of 46, le should be entitled 
to the reduced pension of Rs. 5,000, which we have already 
recommended. The addition of Rs. 250 a year thereatter 
would bring him at the age of 50 to the standard pension. 
No officer should however be entitled to a pension who has 
not served for ten years, a definite proportion of which, 
say nine-tenths, must consist of active service. In such 
cases a gratuity, and not a pension, should be awarded. 


Invalid. Pensions. 


An officer, who has entered service when over the 
age of 25, shall not be entitled to an invalid pension until 
he has completed ten years’ service. 


100. It is obvious that our proposals with regard to 
pay and pensions can only be 
applicable to a duly constituted 
service. In the first instance it 
will be necessary both to recruit to the higher administra- 
tive posts, and to recruit senior chemists, direct. 
Tn their case, as in the case of specialists recruited for 
temporary employment, special agreements as to pay 
and pension must be made. We would, however, recom- 
mend that our rule, that no officer should hold the same 
administrative post for more than five years of actual 
service, should be enforced in all eases of special reer wit- 
ment. 


First recruitment to the 
Service. 


bo 


Allowances. 


101. We make the following recommendations with 


regard to allowanees :— 
Allowances. pgard 'tog anee 


(1) officers stationed in Burma, in Presidency 
towns, or in other stations in which special 
allowances are customarily granted, should 
be granted the customary special allowances, 


(2) first class travelling allowance should he 
granted to all Imperial officers, as laid 
down in the Civil Service Regulations. ‘I'e 
all Chemists a daily allowance of Rs. 5, and 
to administrative officers other than the 
Director General of Rs. 7-8-0, should be 
granted, 

(3) the Director General should be entitled to a 
reserved ‘compartment, when travelling by 
rail, and to one servant’s fare in addition. 
He should also draw a daily allowance of 
Rs. 15, and, when halting in Bombay or 
Caleutta where hotel prices are high, of 
Rs. 25, 


(4) road mileage should be granted at the rate of 
eight annas a mile, 

(5) the Director General ‘should, in view of the 
fact that his headquarters are with the 
Government of India, be granted a free 
house at Dehra Dun, 


(6) the Deputy Director General ‘should be 
entitled to a personal allowance of Rs. 300 

a month in addition to his grade pay, 
and (7) Assay Masters should, in view of the special 
responsibility attached to the post, receive 


a personal allowance of Rs. 200 a month, 
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Conditions of Leave. 


102. We have no suggestions to offer with regard to 
the general leave rules, which 
have recently been revised, 
save to remark that all officers above the rank of Assistant 
Chemist should be subject to the European Service Leave 
Rules. With regard to the ‘‘ study leave rules,’’ how- 
ever, we have certain proposals to put forward. The 
rules for study leave have been framed on the assumption 
that such leave is in the case of a large number of services 
desirable, but the fundamental difference between our 
proposals and the rules hitherto framed is that, while 
the latter are based on the assumption that study leave 
is permissive and permissible, we consider that in the 
case of the Chemieal Service such leave should be made 
compulsory. Jt is essential for chemists to keep in touch 
with the scientific developments of other countrjes and to 
bring their knowledge un to date by frequently renewed 
ontact with men of science and with the progress of 
research in other countries. We would, therefore, 
procced further in this direction than the recent despatch 
of the Government of India, No. 363 of 1919, and would 
make liberal study leave an integral part of the condi- 
tions of service. 


Stugy leave compulsory. 


If study leave is to be made compulsory—and we 
would strongly depreeate any negation of a principle 
that we consider fundamental—the terms under which 
such leave is taken must be generous and attractive. 
It is on this understanding that the following proposals 
are framed :— 


(1) every member of the Indian Chemical Service 
must have at least three periods of study 
leave during his first fifteen years of service, 
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(2) each period of study leave must, be for @ 
minimum period of six months, 

(3) study leave should be on full pay and should 
count for promotion and pension, although it 
will not count as service for furlough or for 

other leave, 


(4) a first class passage should he provided to and 
from India, and the actual travelling expenses 
of journeys undertaken for the purpose of 
study should be paid, 


(5) fees paid to meet courses of study should be 
reimbursed, 


(6) in the case of Indians who are sent abroad on 
study leave, an overseas allowance: should be 
paid at the rate sanctioned for. officers of 
their age. In the case of Europeans, no 
overseas allowance will be granted during the 
period of study leave spent in the United 
Kingdom, but subsistence allowances should 
be given if their studies are earried out on 
the Continent, in America, or in other foreign 
countries, 

and (7) study Jeave should be combined with other 
forms of leave and the period spent on travel 
from and to India should count as privilege 
leave or furlough, and not as study leave. 


Our first recommendation is based on the consi- 
deration.that it is in the earlier years of his service, 
while his mind is elastic and his intellect pliable, that 
a scientific officer stationed in India should more fre- 
quently and at more regular intervals be kept in personal 
contact with European and Ameriean scientific advance- 
ment. While recommending, therefore, that three 
periods of study, of at least six months each, should be 
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made obligatory for all Imperial officers in the first 
fifteen years of their service, we would give it as our 
opinion that it would be preferable that every officer, 
save those who have been debarred from further 
promotion and who, we hope, will have left the service, 
should be granted six months’ study leave at the end 
of every three years’ service in India, until he has 
reached the age of 40. 


In the Government of India despatch, which has 
already been referred to, a number of recommendations 
have been included for the revision of the existing rules. 
With two of these we are in cordial agreement, namely 
that study leave may be given in India as well as abroad 
and that Local Governments and Administrations should 
have the power of granting leave. 


103. We are not concerned with the deputation 
of officers for the study of 


Deputation. . : <aae 
special problems either within 


or outside India, for such deputation is recognised as 
service and stands in a-different category from leave 
‘granted for the purpose of study. We would venture 
to insist, however, that Article 85 of the Civil Service 
Regulations* should be so modified as to permit of depu- 
tation being made on the full salary drawn by an officer 
at the time that he is sent on deputation. 


104. In view of the recommendation that we have 
made for the free grant of 
study leave, and in view of 
the fact that an officer who 
joins at the age of 25, and retires at the age of 50, 
will have earned his pension after twenty-five vears’ 
total service, we would further reeommend that no 
officer should, in addition to his study leave, be entitled 


"See. Appendix III. 
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Privilege leave and 
furlough. 








to more than three years’ privilege leave and furlough 
during the course of his service. 


Resignation. 


105. In his despatch No. 50 Financial, of the 31st 
‘uly 1919,” the Seerctary of 
State has agreed that, with the 
exception of probationers who have not yet been con- 
firmed, future entrants into the services enumerated will 
not be entitled to resign their appointments without the 
previous sanction of the Government under which they 
are employed. 


We have already suggested that officers of the 
Chemical Service should be seconded to private firms in 
order to develop industries, the experimental side of 
which they have worked out in a research institute. We 
would also permit them to resign, either to join the firm 
for which they have worked out the process, or to start 
independent work. But we would, as laid down by 
the Seerctary of State, subject such resignation to the 
previous sanction of the Government under which an offi- 
cer is serving, and would include the Indian Chemical 
Service in the revised list of services that are in future 
to be liable to this condition. 


It is desirable, in the interests of India, that the 
special knowledge of industrial conditions and industrial 
processes acquired by members of the Service should be 
placed at the disposal of manufacturers.: It is also 
desirable that members of the Service should be eneours 
aged to pass from Government employment into commer- 
cial life, where their abilities may find further 
opportunity for improving and. accelerating the in- 
dustrial development of India. We, therefore, recom- 
mend ‘that permission to resign and to enter private em- 
ployment should be given freely and ungrudgingly, 
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Conditions of resignation. 


CHAPTER XVII. 
Finance. 


106. We fully realise that the, acceptance of the 
proposals we have made in our 
Report must entail the expendi- 
ture of a considerable sum of money, but we consider that 
the expenditure of this sum should be regarded in the 
light of an investment which, if the development of the 
industries of India is at all commensurate with her great 
natural resources, must yield an ample return by placing 
the country in her proper position among industrial 
nations. 


Estimate of. cost. 


We have carefully considered whether we could 
give some estimate of the cost which is likely to be in- 
curred by the establishment of a chemical service, and 
have reached thé conclusion that. nothing can be done in 
this connection until the Director General and the 
Directors of Research have been appointed. It will be 
one of the first duties of these officers to frame estimates 
both in regard to recurring expenditure for salaries and 
working expenses, and to non-recurring expenditure for 
buildings and equipment. 


107. Once the Research Institutes have been erected 
and equipped, ‘there will be 
no difficulty in following - the 
usual financial procedure, but we consider it most 
desirable that in every annual budget provision should 
be made for a lump sum grant to we utilised for the 
general purposes of chemical research in relation to 
industrial development. Among these may be included 
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Special grants, 


the establishment and equipment of pioneer chemical 
factories, the adaptation of potential new industries to 
the unit factory scale and the pay of special temporary 
officers required for specific purposes. These grants 
should not be subject to the usual accounts rules, but 
should be open to use by the Director General and by the 
Directors of Research when occasion demanded. It is 
only in this way that oppottunity can be seized and the 
right moment utilised. 


Grants of this kind are made at present in certain 
Provinces, but they cannot, we believe, be drawn upon 
without specific sanction for each item. of expenditure. 
Procedure of this nature invulves considerable delay, 
with consequent loss of efficiency and retardation of 
progress. We would therefore recommend that special 
grants for industrial experiments and ,pioneer factories 
should be spent at the discretion of the Head of the 
Institute, subject to the submission of vouchers and 
to periodical audit. If this suggestion be adopted, 
it should be possible to equip and run pioneer factories 
ou business lines and on a commercial basis. 


108. We consider it necessary that wider powers 
should be granted in the matter 
of the appointments of special 
temporary officers, 1t will often. happen that, if the 
services of the right man are to be sceured, it will be 
necessary to make a decision at once and that there 
will be no time to follow the usual official proceedure 
for obtaining sanction prior to his appointment. It has 
been brought to our notice, that in one case a factory 
manager, who had been, appointed in anticipation. of 
official sanction, had left his employment before the offi- 
cial sanction had been received, and it is clear that, if 


the Chemical Service is to achieve the objécts for which 
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Spccial appointments. 


it is formed, some method must be devised by which oe- 
curreneces of this kind can be obviated. 


109. There is little doubt that the public announce- 
ment by Lord Crewe that the British Government were 
prepared to make a grant of one million pounds sterling 
for a period of five years in order to develop research in 
connection with the industries of the country, has had a 
marked effect on the attitude of British manufacturers 
towards research and has imbued them witl confidence 
in the sincerity of the administration in its desire to 
assist. There is also little doubt that the announcement 
of grants for similar purposes by the Imperial and Pro- 
vincial Governments of India would tend to engender a 
like confidence among manufacturers and intending 
manufacturers in this country. 


CHAPTER XVIII. 
Summary of Recommendations. 


The following recommendations are made :— 

(1) That a chemical service should be constituted. 

(2) That the service should be called the Indian 
Chemical Service. 

(3) That the Service should he controlled by a 
Director General. 

(4) That a Central Imperial Chemical Research 
Institute should be erected at Dehra Dun 
under the Director General of the Chemical 
Service, as Director, assisted by a number of 
Deputy Directors. 

(5) That each Deputy Director should be in charge 
of a separate Department and that, in the 
first instance, there should be four Depart- 
ments, (a) Inorganic and Physical Chemistry 
(b) Organie Chemistry (¢) Metallurgical 
Chemistry (@) Analytical Chemistry. 

(6) That a Provincial Research Institute under the 
control of the Local Government should be 
erected in each Province near the chief seat of 
Industry in that Province, and that each 
Provincial Research Institute should be under 
a Director of Research. 

(7) That the functions of the Central Im serial 
Institute should be as follows :— 

(2) to create new industries and to carry out the 
development of new’ processes up to the 
‘* semi-large ’’ scale, or further if necessary, 
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(4) to investigate those problems of a funda- 
mental character, arising from the work of 
the Provincial Institutes, which have been 
transferred to the Central Institute by the 
Local Director of Research in consultation 
with the Director General. Such problems 
will be those which have no apparent im- 
mediate practical importance, but which, in 
the opinion of the Director General and the 
Director of Research, are likely to lead to 
discoveries of fundamental industrial im- 
portance affecting the industries of the 
country generally, 


(iit) assist in the co-ordination of the work in 
progress in the Provinces, both by means of 
personal discussion between the officers of 
the Central and Provincial Institutes ,dur- 
ing the course of the tours made by the 
Director General and. the Deputy Directors, 
and by means of periodical conferences of 
Provincial and Imperial officers. 


(iv) té earry out such analytical work as may be 
required and to correlate the methods of 


analysis in general use throughout the 
country, 


(v) to maintain a Bureau of Information and 
Record Office, 


and (vt) to issue such publications as are considered 
necessary. 


(8) That the functions of the Provincial Research 
Institutes should be as follows :— 
(z) to maintain close touch with the works chemists 


and with the works generally and to work 
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out any problems which may be submitted 
‘o them, 


(iz) to develop and place on an industrial scale new 
industries which have been previously-work- 
ed out on the laboratory and ‘‘ semi-large ”’ 
seale by the Central Iniperial Institute, 


(iii) to carry out such other work as may be neces- 
sary to establish and foster new industries 
peculiar to the Province, 

(iv) to carry out such analytical work of a chemical 
character aS may be required in the Pro- 
vinee, 

aud (v) to erect and control sub-stations in such parts 
of the Province as the development of 
industry may require. 


(9) That. under 8 (i) above, arrangements should 
be made by which a firm supplying a problem 
should have the use of the solution for an 
agreed period of time prior to its publication. 


(10) 'Fhat members of the Service should be lent to 
private firms as occasion demanded and 
should during the period of their service be 
paid an agreed sum by the firms, 


(11) That the Researeh Tnustitutes should not under- 
take manufacture in competition with private 
enterprise, but that chemical fndustries deve- 
Joped in accordance with 8 (it) above should 
be handed over to private firms as soon as 
practicable. 


(12) That, whenever necessary, experts should be 
employed to establish, chemical industries 


based on known processes. (Paragraph 85). 
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(14) 


(15) 


(16) 


(17) 


(18) 


(19) 


(20) 


That the work of the Central Imperial Insti- 
tute should be controlled by a Board of which 
the Director General will be Chairman and 
which will comprise the Deputy Directors 
and such other persons as the Government of 
India may determine. 

That the Central Imperial Institute should 
have no aduinistrative control over the Pro- 
vineial Research Institutes, but that no ap- 
pointment as Director of Research should be 
made without consulting the Director General. 

That the Director General and Deputy Direct- 
ors should visit Provincial Rescarch Institutes 
periodically and co-ordinate the work done in 
each. 

That chemists employed at Provincial Re- 
search Institutes should be appointed in the 
first instance by the Local Government in 
consultation with their Director of Researeh 
and the Director General. 

That chemists so appointed should be members 
of the Chemical Service and should be. 
seconded for service under the Provincial 
Governments and be paid by them. 

That agricultural chemists should not at pre- 
sent be included in the service. 

That the relations of the Chemical Ser- 
vice to the Forest Department, the Ordnance 
Department, the Chief Inspector of Explo- 
sives, Assay Masters, the Medical Stores 
Department, the Geological Survey and other 
Government Departinents employing chemists, 
should be as stated in chapters V and VII. 

That a Ministry of Science should be created 
as soou as practicable, (chapter XIII). 
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(21) That recruitment to the Chemical Service 
should be as described in chapter XV. 


(22) That the Deputy Director in charge of Analy- 
tical Chemistry should co-ordinate the me- 
thods of analysis in use throughout India 
and should act in an advisory capacity to the 
various Provincial. Government Analysts 
who should he attached to ‘each Provincial 
Research Institute. 


(23) That Provincial Government Analvsts should 
be under the control of the Directors of 
Research and should take over the chemical 
work now carried out by the Chemical Exami- 
ner and the Government Test Tlouse. 


(24) That the question .of the connection of the 
Indian Institute of Science, Bangalore, with 
the Chemical Service should await proposals 
from the Council of the Institute. 


(25) That the location and equipment of the Central 
Tmperial Chemieal Research Tnstitute should 
be as deseribed in chapter X. 


(26) That the location, control and equipment of 
Provincial Research Institutes should be as 
deseribed in chapter XT. 

(27) That a Bureau of Information and Record 
office, a Library, and a Museum should be 
attached to the Central Imperial Institute and 
to each Provincial Researeh Institute. 

(28) That the Central Imperial Institute should 
issue publications as deseribed- in paragraph 
71. 

(29) That a Chemical Survey of India should be 


carried out at the earliest possible moment, 
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(30) That recruits for the Chemical Service should 
be trained in the manner deseribed in 
chapter VT 

(31) That Members of the- Service should be 
seconded to the Education Department and 
to University Institutions if required, (chap- 
ter VI). 

(32) That the Government of India should give 
maintenance and equipment grants to students, 
to enable them to undergo the training in 
chemical research required for recruitment. 

(38) That the position of the Director General and 
of Directors of Research should be as deserihed 
in chapter XTV. 

(34) That the pay, pensions, leave and allowances 
of the Chemieal Service should be as detailed 
in chapter XVI. 

(35) That liberal grants, free from the customary 
accounts restrictions, should be given for the 
initiation of the scheme and for the develop- 
ment of industries through the medium of 
Chemical Research. 


(Signed) JOCELYN THORPE, 
President. 
% K. 8. CALDWELL. 


, BR. W. DAVIES. 

»  W.H. HARRISON. 
» P.O. RAY 

» J. L. SIMONSEN. 


J. J. SUDBOROUGH. 
L. SIMONSEN, 


Secretary. 





*Subject to a separate note. 
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Note by Sir P. C. Ray, Kt., C.LE., D.Sc., Ph.D., FASB. 


On principle T am opposed ab initio to the creation 
of an all-India Chemical Serviee. At the earlier stages 
of the foundation of the British Empire, there was no 
doubt need for the creation of the Indian Civil Service 
and the Indian Medical Service, and, in the absence of 
suitable material in India, for their recruitment from 
abroad. Now after an interval of more than 160 vears, 
under the enlightened auspices of the British Govern- 
ment, vast progress has been made in the intellectual de- 
velopment of fndia. We have graduates of the local 
Universities occupying conspicuous and distinguished 
positions as Advocate Gencrals, Judges, Jurists, Sur- 
geons, Physicians and Scientists, ete., who ean hold their 
own against their confreres in any country in Europe. 


2. India is par excellence the land of caste, and the 
“services ’? have become stereotyped into so-many rigid 
castes. Naturally they are jealous of their vested in- 
terests, and are apt to fight tooth and nail against any 
improvement or innovation whieh clashes therewith. So 
glaring has the evil become that, in the considered opinion 
of India, this unhappy country exists for the ‘ services ”’ 
and not the ‘‘ services ’? for the country. In short, the 
‘‘ services ’* have beeome an anomaly, nay, a glaring 
anachronism. A man brought up under the inelastic 
and hide bound traditions of the “‘ service ’’ unconscious- 
ly imbibes all its prejudices and is apt to become over- 
bearing, arrogant, narrow in outlook and limited in his 
angle of vision. ‘The * service ’’? svstem will have a de- 
moralising effect as far ax the spirit of research is eon- 
cerned, The men will have gorgeous vistas of pay, 
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prospects and promotion hefore them, and the pushful 
and clamourous will try to gain the car of the Heads of 
the “ service.’ Under such a regime, I am afraid the 
spirit of research will not be properly fostered. 


3. It has been urged that while big industries will 
have trained chemists to earrv on researches, the results 
arrived at by the ‘ serviee ’? chemists will he of benefit 
to the small industries. But the days of small industries 
are, I am afraid, numbered. In these days of fierce and 
keen world competition, and of powerful eoinbines and 
trusts, industries started on a small eapital will get short 
shrift. 


4, The future industrial development of India no 
doubt requires a trainea nand of chemists. But I doubt 
very much if the. proposed institution of an all-India 
Chemical Service will best meet the requirements of the 
case. ‘“ Service ’”? men are apt to be easy going and secure 
of drawing their monthly cheque they cannot be ex: 
pected to solve an industrial problem with that degree of 
zest and enthusiasm and personal interest which a. re- 
search chemist, attached to an ‘industry, is expected to 
bring to bear upon the question. Let me cite an instance 
based upon personal experienee. During the exigencies 
of the recent war, the firm with which I have the honour 
to be intimately connected—I mean the Bengal Che- 
mical and Pharmaceutical Works—was called upon to 
undertake, almost at a. moment’s notice, the manufacture 
on a large scale of many chemicals, the supply of which 
from abroad, had been eut off. Some of our chemists 
proved equal to the oceasion in an ineredibly short space 
of time. They not only worked out the processes but 
improvised plant for the manufacture, among other 
chemicals, of magnesium sulphate, alum, ete., by tons 
every day. One chemist worked out the process for 
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the manufacture of sodium thiosulphate, which extorted 
my admiration. Another, who also rose to the occasion, 
invented a fire extinguisher, which secured very large 
orders from the Munitions Department.: Now, had the 
manufacture of any of these on a large scale been left 
to be warked out by departinental *‘ service ’’ chemists, 
{ think that immense delay would have been involved, 
that the methods would have been found to be costly and 
unworkable, and that much precious time would have been 
lost in correspondence and cross-references. Depart- 
inentalism is an arsenal of delay aud procrastination. Its 
inethods are apt to run in a groove, and, as it has no living 
touch with any going concern, its ways degenerate into a 
dull dreary routine, mechanically carried out. A re- 
search chemist, who is in the ‘“ service ’”’ of industry, is 
put on his mettle. He naturally expects a share in the 
profits, or some sort of royalty, and he throws his whole 
heart intu the work. Whereas a research chemist, who 
is in the ‘‘ service ’’ of Government, is part of a system, 
which not only makes havoc of originality, but has a 
tendency to chill initiative aud resoureefulness. In short, 
work carried ou through the agency of the ‘ service,’’ 
converts its votaries into lifeless machines. The 
methods of such a ‘ service” will be dilatory and 
circumlocutory, especially if the laboratory happens 
to be situated at a great distance from the firm which 
wishes to avail itself of its services. In the proposed 
schenie, no doubt Pioneer Factories are suggested in con- 
nection with the laboratory. I believe the immense 
industrial progress, which has been achieved in England 
and in Gerinany, has been due mainly to the close associa- 
tion of chemists with the factories and the works. A 
large manufacturing concern can at once set up machinery 
and plant required for the purpose, and can change or 
improvise them according to the requirements of the 
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case. The phenomenal progress of chemical industry in 
Germany is duc to the fact that the larger firms employ 
as many as 150 or 200 chemists, some engaged in research 
work, others in the’ actual manufacture. I doubt very 
much if the propused all-India Chemical Service will 
be of benefit to the country, commeiisurate with the heavy 
vutlay to be incurred. 


5. My own view is that the best results would be 
achieved by improving the teaching of chemistry in the 
Indian Universities. ‘The want of a suitable aud tucra- 
‘ve career has hitherto stood in the way of capturing the 
brilliant students for the pursuit of chenustry. Law, 
Medicine and other careers have naturally attracted them. 
No doubt, the proposed chemical service, with the recruit- 
went to its cadre in India, will give a fillip to the pursuit 
of chemistry. But the ‘“service ’’ cannot afford careers 
to all but only to a limited few. Unless we can open out 
in India chemical industrics, metallurgical operations ete., 
there is no chance of absorption of a continuous flow of 
ehemists. 


6. India is a country of vast potential possibilities, 
with its abundant supply of raw materials, of animal, 
vegetable and mineral origin, and there is ample scope 
for research work on these. When the Industrial Com- 
mission made its recommendation for the creation of a 
Chemical Service, the Reforms Scheme was in a nebulous 
condition. Now that the bill Las been passed and has 
taken a definite shape, with Provincial autonomy as its 
corner stone and Industry as a ‘‘ transferred ”’ subject, 
the raison d’etre for an all-India Chemical Service has 
almost ceased. Each Province grows on its own lines 
and according to its own traditions ; some Provinces 
are highly advanced intelleetually and scientifically, 
others are again miserably backward and lag behind 
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in the race. If you start a chemical research institute 
in a backward Provinee, it will be something like putt- 
ing the cart before the horse. Are people sufficiently 
advanced to profit by or to utilise it ? Under the Re- 
forms Scheme, it will be possible for each Government, 
backed by the Local Parliament, to work out its own 
industrial salvation. That the local genius of the people 
plays a prominent part is best illustrated by the growth 
of the mill industry at Bombay. The Parsees and the 
Bhattias did not await to be awakened to activity by 
extraneous aid offered. by Government Departments. 


7. One important point is apt to be ignored. Chemi- 
cal industries naturally advance pari passu with the 
scientifie progress of the people. India is not like 
England where the people are practically on the same 
level of civilisation, advancement and progress. Bengal, 
Assam, Burma, Orissa and Chota Nagpur are not on 
the same intellectual level. Now, how will an all-India 
chemical service benefit each of these Provinces ? One 
deplorable result will be that the backward Provinces 
will not be able to utilise its services, but European and 
American exploiters will thrive at the expense of the 
people—a contingeney which the Government of India 
itself deplores. In this connection I desire to quote the 
pronouncements of Sir Frederick Nicholson, of Sir 
William Clark, and of the present Viceroy. Sir Frede- 
rick Nicholson wrote as follows :— 


‘* 1 beg to record my opinion that in the 
‘matter of Indian industries we are bound to 
‘“ consider Indian interests firstly, secondly and 
‘* thirdly—I mean by ‘firstly’ that the local raw 
‘products should be utilised, by ‘ secondly ’ 
‘‘ that industries should be introduced, and by. 
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“< thirdly’ that the profits of such industry 
‘* should remain in the country.”’ 


In the Vieeroy’s Council Sir William Clark announce- 
ed that ‘‘ the building of indusuties where the capital, 
control and management should be in the hands of 
Indians ”’ is ‘‘ the special object which we all have in 
view.”’ 


Finally Lord Chelmsford has stated :— 


‘* We do not want mere Indian capital, we 
“want Indian men and not Indian mey only 
‘“as labour but as leaders who will turn their 
‘‘ attention to industrial enterprise and equip 
‘* themselves for a great industrial regeneration 
*¢jin India.” 


8. The plan which naturally commends itself to me 
is that the different Provincial Universities should be 
encouraged to strengthen the staff of chemical teachers 
‘and to attract brilliant young men by the offer of research 
scholarships. Technological Institutes should be attach- 
ed to each University as an adjunct to the chemical and 
physical departments. In these, tanning, dyeing, eera- 
mies, enamelling, electrical and mechanical engineering, 
paper making, etc., should be taught. If such Technolo- 
gical Institutes are attached to the Universities, much 
duplication of staff, of work, and of costly machinery 
will be obviated. 


9. If you have to depend upon laboratory exper: 
ments for the forming of industries, I am afraid we 
shall have to postpone these to the Greek ealends, I 
know, for instance, of a research laboratory in India 
where soap manufacture was undertaken on a laboratory 
scale, The product of this experiment has, however, been 
found to be of such inferior quality that it could not be 
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put on the market. Besides the Bengal Chemical and 
Pharmaceutical Works referred to above, I happen to 
be Chairman and Director of three or four other indus- 
trial companies that have recently been started, namely, 
the Bengal Pottery Works, the Bengal Svuap Works and 
canning and condiment and other works. AJ] these have 
been started with the help of experts trained loeally or in 
Japan, England, Germany and America. The success- 
ful tannery works of Sir Nilratan Sirkar may also be 
mentioned in this connection. The late Jamshedji Tata 
also founded his colossal iron works with the help of 
technical experts imported from abroad. With the 
exception of the last named, the experts are all Indians 
trained abroad, as [I have said, and a very large number 
of B. Ses., and M. Ses., are being trained under them, 
who will in course of time become experts themselves, 
while even in the Tata Tron and Steel Works, Indians 
trained abroad are slowly getting to oceupy high posts 
in the various departments requiring scientific and 
metallurgical knowledge. 


av. Suppose vou want to start a condensed milk fae- 
tory in a locality which commands the supply of cheap 
milk. Aecording to the programme sketched in the 
Repoit, a band of chemists will undertake researches on 
the subject and inake experiments, by means of plants set 
up on a miniature seale in the Demonstration and Pioneer 
factories attached to the laboratory. This will involve 
interminable delay, and moreover it may be found latey 
on, though at a bitter cost, that the experiments perform- 
ed on a small seale will prove to be commercially 
unworkable and ‘non-paying. If a eompany were to be 
started for the manufacture of condensed milk, its 
management, instead of relying upon the precarious help 
offered by the Chemical Service, will secure ‘an expert 
and a foreman and the necessary plant from, say, Switzer- 
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land and at once start the works. Under these experts 
Indians will be trained in the processes of manufacture, 
who will take the place of the imported specialists, as 
soon as the engagenient of the latter has expired. 


11. One objectionable feature of the proposed 
chemical service is that the Director of the Provincial 
Chemical Research Institute will naturally resent inter- 
ference ‘or control from the Director General as grand- 
motherly advice, although such control is cuphemistically 
camouflaged under the terms ‘‘ co-operation and advice. ’ 
Another drawback is the multiplicity of highly paid posts 
e. g., the Director General, the Deputy Director General, 
the Deputy Directors and the Provincial Directors of 
Research. Such a series of posts tends to formalism and 
is antagonistic to true research, which thrives best in the 
secluded atmosphere of the laboratory, untrammelled by 
vexatious interference from outside. I therefore doubt 
whether the suggested programme of tours is calculated 
to promote research, and I consider that the cost involved 
in the high expenditure that will be incurred in touring, 
will provide no adequate reeompense. 


12. With the progress in chemical education m India, 
qualified chemists will be turned ont in numbers who will 
be readily absorbed by the chemical industries which are 
sure to spring up in course of time. 


13. Iam opposed to the creation of a chemical service 
corps.- Reeruits though selected from Honours’ men are’ 
somany dark horses. During the last thirty years, [ have 
been a teacher of chemistry and I have noticed that 
Honours’ men, and even first class M. Ses., do not turn ou 
alwavs to be successful researchers. A researcher like a 
poet is, to a certain extent, born and not made. Very few 
men can eateh the real inspiration from the teacher. 
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Thus I have often noticed that first class M. Ses., who 
have been offered research scholarships of Rs. 100 per 
month, have run away from the laboratory the moment 
they have got the offer of a “ service ’ dangling before 
their eyes. The filling of the rank and file of the 
‘* service’? by Honours’ men properly apprenticed to 
Research Chemists does not augur well for the successful 
continuity of a race of research chemists. I have already 
said that the diffusion of teaching in pure and applied 
chemistry will be best secured by improving the staff of 
the University Professors and the importing of techno- 
logical experts from abroad. For these posts the very 
best men should be appointed either permanently or for 
a term of five years (as first class men will not care to 
come out on permanent service) and, wnder them, 
meritorious and brilliant students should be trained as 
apprentices. 


14. It is true that the Committee suggest that the 
inefficient should be weeded out ; but this will be found 
unworkabl¢ in actual practice. Onee a man has been 
taken in, as in the Indian Civil Service, he must be provid- 
ed-with a job and promoted according to seniority: ATL 
that you ean do is stop his promotion when he draws the 
pay of Rs. 1,000. The creation of a ‘‘ service ’? means, 
in short, ‘that we have to run the department with the 
help of good, bad and indifferent men. 


15. I am distinctly of opinion that the chemical 
hierarchy, which it is proposed to create, will be a top 
heavy arrangement. It will be an expensive luxury. 
The crying need of the country is primary, secondary and 
even higher education. The Government of India has 
not got an inexhaustible Fortunatus’ purse and, when 
it cannot spare money for these indispensible purposes, 
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it is scarcely justified in incurring such heavy fresh 
expenditure. 


16. I need not proceed further. TI hope I have suffi- 
ciently indicated that the installation of a chemical bu- 
reaucracy in all its glory is by no means a need devoutly 
to be wished for, in order to sceure the industrial 
regeneration and salvation of India. The Report states 
at the outset ‘‘ that a large proportion of the written 
“ evidence is definitely’in favour of the formation of a 
‘‘ Chemical Service.’’? This is true, so far as it goes. 
Whether a matter of such importance should be decided 
by a mere show of hands, is quite another thing. I find 
at any rate that I am fortified, in the position I have 
taken, by the reasoned and most cogent arguments of the 
following gentlemen, each and all of whom dre entitled 
to speak with authority :— 


1. Dr. H. H. Mann, Director of Agriculture, Bombay. 
2. Hon’ble Mr. J. G. Covernton, C.I.E.. Director of 
Publie Instructicn, Bombay. 
3. Rev. Dr. D. Mackichan, Principal Wilson.College, 
Bombay. 
4. Mr. I". Lewisolin, Revenne Seeretary to the Gov- 
ernment of Burma. 
. Rai Bahadur Ganga Ram, C.I.E., M.V.O., Lahore. 
6. Lala Ruchi Ram Sahni, late Professor of 
Chemistry, Government College, Lahore. 
. Mr. S. M. Jacob, Director of Agriculture, Punjab. 
8. Mr. B. H. Wilsdon, Agricultural Chemist to Gov- 
ernment, Punjab. 
9. Rai/B. N. Das Bahadur, Professor, Dacca College 
10. Mr. M. Balaji Rane, Professor of Chemistry, 
Benares Hindu University. 
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11. Mr. C. F. de la Fosse, Director of Public Instruc- 
tion, United Provinces. 

12. Mr. H. O. Kershaw, Professor of Chemistry, 
Presidency College, Madras. 


17. In conclusion, I desire to state that, although I 
consider that the days of Government Services are over 
and that the development of industries by the agency 
of a Government Scrvice is not the most suitable way of 
dealing with the problem, yet I agree that, if a Govern- 
ment Service is constituted, the proposals of the Com- 
mittee represent the best method of constituting and 
earrying on such a service. It is for this reason that I 
have attached my signature to a report with the major 
portion of which I am in substantial agreement. The 
essence of the new scheme is the section on recruitment, 
which has been drawn up by the distinguished ‘President 
himself and fully endorsed by my colleagues. The prin- 
ciple that recruitment for the Indian Services nist be 
made in India is one which I have long upheld hitherto 
without success. I shall be satisfied if this principle 
finds acceptance as a result of the Committee’s report, 
for it will afford a splendid opportunity to the youth 
and talent ot India and will give a vigorous impetus to 
the pursuit of my favourite science amongst my country- 
men. 


(Signed) PB. C. RAY. 


18 


APPENDIX I. 


Evidence of Major G. H. Willis, CIE.. M.V.O. 
M.I. Mech. E., R.E., Mint Master, Bombay. 


My views on this question are coloured by my 
strong conviction that the Assay Department should 
cease to exist as a separate entity and that it would be 
a considerable economy and tend to better administration. 
if the assayers formed part of the Mint staff, their techni- 
cal reports being submitted unedited by the Mint Master: 
to Government with his report. If this were accepted, 
it might be that a Chemical Service as proposed could 
supply assayers to the Mints as required, some of the: 
junior chemists of the service being encouraged to qualify, 
themselves for appointment to the Mint as vacancies. 
occur. Some arrangement of this sort would be of 
great value, as with the present small establishments, 
leave or sickness vacaucies, coinciding with. heavy work 
in the Mints create great difficulty. 


Since it is essential that assayers should be men of 
integrity and meticulously accurate workers, the terms 
of recruitment should be such as to ensure this. As 
regards control, they should, in my opinion, be under the 
Mint Master for all administrative purposes, but should 
be entitled to correspond direct with the head of the 
Chemical Service regarding- technical matters and re- 
garding their connection with that service. The head 
of the Chemical Service should be responsible that the 
Minds are kept supplied with the numbers of assayerg 
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APPENDIX II. 


Note on an intensive engineering course for chemists in 
the: proposed Chemical Service by Mr. C. Graham 
Smith, A.C.G.I., AM.I.C.E., Professor of Engineer- 
ing, College of Engineerin?, Poona. 


T was impressed with the arguments of the Commit- 
‘tee that came to the College of Engineering the other day, 
in which they considered that the chémist could Jearn all 
that was necessary in a short course covering a period of, 
say, six mont!s. I have Miscussed the question with a 
number of en, and none of them considered that a course 
of six months was: sufficient, but on examination they, 
came round to the conclusion that what was required 
could be done in the périod already stated. 


The time available might be divided more or Jess as 
follows :— 
15 per cent. carpentry. 
oO per cent. engineering shops, 
smithy, ete. 


—_— 


ToTaL «- OO per cent. shops. 


20 per cent. sketening. 
30 per cent. mechanical and 
elementary drawing: 


—_— 


Toran .. 50 per cent. drawing. 


GranD Toran .. 100 per cent, 


It should be noted that the sketching and drawing 
should be combined as much as possible, and these 


allocations cannot be adhered to rigidly. It is only put 
119 


forward as a guide. For example, a student might be 
required to measure up some engine detail, make a 
sketch of it, and from his sketch produce an engincering 
drawing. 


A man with a natural aptitude for this kind of work. 
might do all that is required in less than six months,. 
but one with none would require longer. 


Design should not be included in this course as it 
would or might lead to the chemist encroaching’on the 
sphere of the engineer. Design could not be taught in 
the time, and the chemist does not require to be able to 
design. 


Tt would be desirable, perhaps, to inucde a few 
lectures on materials of construction. 


With six months devoted to drawing and shops it 
will be seen that the total number of hours spent on this. 
work in six months approximates to the time spent by 
College of Engineering students in drawing and is more: 
than they spend during the three years’ course in the 
shops. Thus :— . 

“months x 4 weeks x 6 days x 3 hours per day = to 432 
hours. 


In the worksuop the sub-overseers get approxi-. 
mately :-— 
vears X 9 months x 4 weeks x 6 hours per day = to 6S4- 
hours. 


This is roughly as 2 :-3, and should be sufficient. 


Tt should be’ rémembered, however, that we would 
be dealing with a much better class of students, and one 


with a really trained mind. 
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